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and then 
the Soldier 


leased from the Services he returns to 
filian life—to hear plenty of talk about 
astics. He hears that soon there will be 
stics shoes, plastics upholstery, plastics 
brics, plastics tops to dining tables and sideboards, plastics wall-coverings. To-day's ex-soldier 
already plastics-conscious. If he has been engaged in aerial or mechanical warfare he knows 
little of the contribution plastics engine and instrument components have made to Victory; 
dws, too, that plastics in infinite Wariety are destined to play a major part in equipping the 
t-war world. We at Erinoid, pioneers and sponsors of many plastics developments, are 
es thinking ahead to cater for this young man’s 
future needs. We have unrivalled resources, 
experience and skill to place at the dis- 
‘posal. of manufacturers needing materials 
|) 9 AWondering whether this-or-that idea. is 
i & {possible in plastics.’ 


: TURERS OF MODERN PLASTICS MATERIALS 


CELLULOSE ACETATES @ PHENOLIC RESINS e POLYSTYRENE 
LAMINATED MATERIALS e@ VINYL RESINS @ CASEIN MATERIALS 


ERINOID LIMITED, LIGHTPILL MILLS, STROUD, GLOUCESTERSHIRE 
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PLASTICS 


Tuhis Russell + Co. Ltd. 


Makers of 


BASE PAPERS 


for the 


PLASTICS 
INDUSTRY 


AUCHMUTY & ROTHES PAPER MILLS 


MARKINCH, SCOTLAND 


LONDON MANCHESTER BIRMINGHAM 
I Tudor Street, E.C.4 372 Corn Exchange Buildings 116 Colmore Row 
Corporation Street 


i) 


Reg'd. Trade Mark 
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ELO SUPREMALY 


is not accidental 





The supremacy of ELO Plastics .is the result of more thai 
half a century of pioneer work in this field. The ELO 
Advisory and Technical Organisation is specially equipped 
to solve the many problems of supplying quality plastics 
to meet every need of modern industry. 








@ mouldings for industry @ moulding powders 


@ resins solid, powdered or in solution 


Full information and data @ insulating varnishes @ cements and lacquers 
from Sales Development 
Department ey ae . . : 
BIRKBYS LTD. @ anti-friction resins for fabric bearings 
LIVERSEDGE 


YORKSHIRE @ casting resins @ capping cements @ paint resins 


eee ee eee ee eee ee eee ee eee 


@ filling compounds @ etc. etc. etc. 
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LAPORTE 


CAN HOW ANNOUNCE 


HYDROGEN 
PEROXIDE 


10 


BY WEIGHT 






PERCENTAGE BY WEIGHT 





994 440) % & 605 bi, 





1939 410 90 42 


PURE -STABLE- FAST REACTING OXYGEN 


All concentrations now made in Industrial 
and Pure grades. 


Submit your oxidation problems to our 
Sales and Development Department. 


LAPORTE 


B. LAPORTE Ltd. LUTON éno su7o' 83 
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Branch Offices : 


King Street Buildings 
| Ridgefield * Manchester 2 
Manchester Blackfriars 0258 


42 Wellington Street * Sheffield 
Sheffield 25517 


WORKS : 


LONDON * MANNINGTREE 
OUNDEE 


mul 








RMO-PLASTIC-MATERI 


oot - ot sc , 
i ao mr 


PRODUCTS 
*“ XYLONITE”’ (Celluloid) 
“BEXOID” (Cellulose Acetate) 

BX P.V.C. (Polyvinyl Chloride) 
“ DISTRENE” (Polystyrene) 
““LACTOID” (Casein) 

BX ETHYL CELLULOSE 


**ISOFLEX ” (Lightweight Thermal Insulation) 


BX PLASTICS LIMITED 


LARKSWOOD WORKS . LONDON . €E.4 
Telephone : Larkswood 449! 











TAYLORS BX28? 
B 
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The story goes that Fulius Cesar divorced his wife, not 
because she had actually ‘ done wrong ” but because there 
were rumours. Hard luck (perhaps !) on Pompeia. 


The tools and jigs, the gauges and moulds of modern 
production must be like Cesar’s wife — above suspicion. 
Else in a thousand, a million products, the tiniest flaw, 
the smallest error will be multiplied and manifest. 


‘Right from the Start’ 


ALLTOOLS LIMITED 


2, TRANSPORT AVENUE, GREAT WEST ROAD 
BRENTFORD, MIDDLESEX.  TEL.: EALING 6272 
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THE HUMAN TORPEDO 


In this Human Torpedo “ Rockite”’ 
1840 resin was used as the basis of 
a protective coating prepared and 
applied by “JICWOOD” Ltd., 
Weybridge. The coating was ap- 
plied to the surface of the wooden 
hood to prevent the ingress of sea 
water. This it did successfully 
even under pressure experienced 
at great depths to which the 
structure had to descend, some- 
times for long periods. All surfaces 
of the wooden superstructure 
exposed to water, were covered 
with the protective coating ; a test 
requirement being no detectable 
absorption of water into the wood 
at a hydraulic pressure of 100 lbs. 
per square inch. 


: : mg F. A. HUGHES & CO., LIMITED 
acid-hardenable phenolic resin suitable for the 
bonding of wood in constructional work, conform- ABBEY HOUSE, BAKER STREET 
ing to M.A.P. Specification D.T.D. 335A and LONDON, N.W.| 


B.S.S. 1204 Type Croo. Resin 1840 may also be Lepaaeaseg Velgrams : 
WELbeck 2332-6 Di: cing, Londo 
used for the preparation of cold hardening finishes + ee ” 


tor specialised uses, such as the one indicated in 
this illustration, and also for casting purposes, Enema 
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The Redifon R.H.7 [4k W radio heater, showing 
the standard heating chamber.for plastics and 
rubber work in the open position 


Inserts are simple 
with 
Radio Pre-heating 


HE increased flowability produced by heat- 
ing plastic pre-forms or powders ail the way 
through by the Redifon method, reduces the risk of 


displacing metal inserts in any type of moulding. 


There are also many other advantages due to 
this increased flowability, notably cuts in press 
closing times, reduction of wear on moulds, and 
greatly reduced pressures which make it possible 
to carry out larger mouldings in existing presses. 
All these features make Redifon pre-heating 
essential for economic large-scale plastic pro- 
duction. 

Redifon radio heaters are available now with 
outputs’ ranging from 250 watts to 5 kilowatts 
and capable of heating up to 3 lbs. of plastic 
material per minute. Full details and advice for 
the use of this process can be supplied on 
application. 


REDIFFUSION LTD. 


Designers and Manufacturers of 
Radio Communication and Industrial Electronic 
Equipment 
(SUBSIDIARY OF BROADCAST RELAY SERVICE LIMITED) 


CARLTON HOUSE, REGENT ST., S.W.1 
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says Mr. Therm 


Mr. Therm is always quick off the mark 
because Mr. Therm means gas and gas 
means high flame temperatures without 
waiting. Adjustment of fuel supply 
gives instantaneous response in rate of 
heat input ...a rate which, in a given 
volume of combustion space, is greater 
with town gas than with any other fuel. 
The versatile burner and ordinary gas 
tap represent quick heating plus handy 
control in its simplest possible form. 


FOR PLASTIC MOULDING 

Gas gives quick heating-up of platens or moulds 
with accurate thermostatic control at low installa- 
tion and operating costs. Where steam-heating 
is preferred gas automatically maintains constant 
boiler pressure without stoking or ashes. Gas is 
a supremely reliable fuel for warming and mixing, 
heating o{preforms, moulding, curing and stoving. 


FOR 


SPEED OF HEATING 
the choice ts G AS 


BRITISH GAS COUNCIL 
I GROSVENOR PLACE * LONDON ° SWI 
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SS 5 Gy ii AEEEALD QS SSG 
SIS SHINS - YY Vb ow Ve oN 
DA \ ; CiS SHAW & CO.,LTD. 


“KX XaKN 






MACHINERY AND 
EQUIPMENT FOR THE 
PLASTICS INDUSTRY 


We supply a complete range of 
machinery and equipment 
including :— 


HYDRAULIC MOULDING 
PRESSES 


INJECTION MOULDING 
MACHINES 


TRANSFER MOULDING 
PRESSES 


MIXING AND CALENDERING 
MACHINES 


PREFORMING MACHINES 
PRE-HEATING OVENS 
EXTRUDING MACHINES 
HOBBING PRESSES 


HYDRAULIC PUMPS, VALVES 
AND CONTROL GEAR 


MOULDS AND DIES 


MOULD AND DIE-MAKING 
MACHINES 


SPECIAL MACHINERY 





Catalogues, schemes 
and estimates on 
request. 


DANIELS 12/19-TON UPSTROKE PRESS 
EARLY DELIVERY 





Please send enquiries to:— 


ALFRED HERBERT LTD., COVENTRY 


SOLE SELLING AGENTS IN GT. BRITAIN, INDIA, FRANCE AND ITALY, FOR:— 
1.H. & J. DANIELS LTD.,STROUD. FRANCIS SHAW & CO., LTD., MANCHESTER 
REED - PRENTICE CORPORATION, WORCESTER, MASS., U.S.A. 
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One of the reasons why the BEKEN “Duplex” 
Mixer is so much more efficient is the design 
of the paddles. As will be seen from the 
illustration, mixing is done between the inter- 
meshing blades and not between the blades 
and the pan. No other method of operation 
can secure such a homogeneous mix . . . and it 
is attained with the minimum time and at low 
power cost. There is a model to suit any size 
batches .. . write for illustrated catalogue. 


os...) LAWINO (LONDON) LTD...» 


. 103, KINGSWAY, LONDON.W.C.2 


vies? E.HUNT&CO..LTD. 
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cnis is SIEET TUFNOL 


a material for engineers 


Sheet Tufnol is available in sizes of up to 
approx. 4 ft. sq., and from a few thou’ up 
to several inches thick. It can be cut to 
almost any shape with ordinary engineering 
tools. Components made from Tufnol are 
light yet mechanically strong; they are 
electrical insulators; they are not ap- 
preciably affected by chemicals, oil, petrol, 
water or steam. 

Tufnol is also made in the forms of tubes, 
rods, bars, angles and channels. 

Examples of components made from Tufnol 
Sheet: gear wheels, pulleys, terminal 
boards, radio valve holders, fan blades, 
anode covers in electro plating. 


An ELLISON Product 


TUFNOL LT‘ 


PERRY BARR BIRMINGWAM 228 
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The ESC folder, reference PLM/1, contains 
details of steels eminently suitable for 
present needs. : 


New steels, however, are being designed to 
meet the special problems arising out of the 
rapid development in the Plastics Industry. 


CORPORATION 











LIMITED 


MANCHESTERN 
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MOULDED COMPONENTS [JABLO] LTD 
The Pioneers of Laminated Plastics 





ata 


JABLO WORKS, WADDON, SURREY TELEPHONE: “CROYDON 2701 an lines), 








MAXIMUM PRODUCTION DEMANDS 


HYGIENIC CLEANLINESS == 


and 
. . . STERNOCLEANSE prevents dermatitis. It keeps your work- 
people free from industrial skin troubles easily, quickly and economically. 
STERNOCLEANSE IS NOT A “CLEANSER’—it is an antiseptic 
emollient cream which is rubbed into the skin before work, forming an 
imperceptible but impervious “ glove.” 


This effective, persistent barrier between the skin and irritating chemicals, 
etc., is easily removed by washing with ordinary’ soap and water, leaving 
the skin hygienically clean. Neither harsh “cleansers” nor violent 
scrubbing is needed. 














| 
Use Sternocleanse No. | for protection against paints, grease, oil, tar, filings, etc. | 
Use Sternocleanse No. 2 for protection against soluble oils, spirits, chemical and water-wet solutions. 





_— °°. —s 
SKIN SCREEN AGAINST DERMATITIS 
Packed in 2 x 2-lb. tins, 6 * 7-1b, tins. Also in 28-Ib. and \-cwt. kegs. 
STERNOL LTD., FINSBURY SQUARE, LONDON, E.C.2 


Teleph M h 3871-2-3-4-5. Allenquiries should be addressed to : Also at 
sam "caatine. Phone, London.” Industrial Specialities Dept. 67 Bradford & Glasgow . 
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+ MOUL LDING 
From the oa complex Jo? 


CHESTER ROAD: TYBURN BIRMINGHAM mi 


Moulded closet 
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TELEPHONE 


SERVICE 


means direct and immediate contact 
irrespective of the nature of the premises 
occupied by a business :— 


@ — between any number of departments. 
@ — between a main building and extensions. 
@ — between buildings in different parts of a town. 


DIRECT PERSONAL CONTACT AT ANY TIME 
WITH ANYBODY IN ANY PART OF THE BUSINESS 


Write for full particulars 


iT.R. TIME CONTROL ; 
: STAFF LOCATION AND 
} FACTORY BROADCASTING 
; . LTD 


DEPT. D.1, KENT HOUSE +: KNIGHTSBRIDGE - LONDON, S.W.7. 
Branches throughout the Country. 














THE ARCHITECT 
RELIES ON HIS 
PLANS... 


We build our business to 
a plan—to offer advice 
and service on any injection 
moulding problem. 


. YOU CAN RELY ON 


PUNFIELD & BARSTOW 


PUNFIELD & BARSTOW (MOULDINGS), LTD. 


BASIL WORKS,WESTMORELAND RD.,QUEENSBURY, LONDON, N.W.9 
"Phone: COLindale 7160 & 7956 *Grams: Punfibars, Hyde, LONDON 
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FOR AHOSE A STEP AHEAD! 


Industrial papers made by Wiggins Teape are new raw materials, 
not just substitutes for something better, They vary as much as 
different kinds of wood or metal alloys, for they are manufactured 
with special furnishes and features as required for processing with 
different resins, chemicals or other materials. 

Our laboratories are busy co-operating with those of several 
industries and we welcome the enquiry that is a step ahead. Please 
consult us — there is no obligation while experimenting. It’s your 
orders we want — afterwards. 

Manufacturers of base papers for plastic laminates, insulating 
papers, abrasives and shoe sockings; waxing cartridge, telegraph 
parchment, tracing, dyeline, ferro-prussiate, and photographic 
base. Manufacturers also of natural tracing paper, drawing 


cartridge, vegetable parchment, greaseproof, and glassine 


Uh jv CG WY, 
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YOU'RE 
INVESTIGATING 
PLASTICS FOR THE 
JOB, SIR? 


Then to whom should you go for 
counsel ? 


Crystalate can offer you the benefit of 
46 years’ experience in the craft of 
Plastic Moulding. 


Co-operation in the initial designing is 
essential and you must have confidence 
that your Moulder will suggest the most 
economical and speedy method of 
production in the material best suited 
to the characteristics of the job. 


Crystalate have won the confidence of 
many manufacturers using Plastic 
Mouldings for the first time. 


THEREFORE GENTLEMEN YOU SHOULD CONSULT 


BU J 


PLASTIC) MOULDERS TOOLMAKERS SINCE 1899 


Cryeeatass Ltd., Golden Gr syeen, Tonbridge, Kent. 
Phone: Hadlow 233/4/5 (20 Lines) 

















‘* D-Day,” said I. ‘ That’s a_ military 
term — what’s it got to do with business : fads 
‘** D-Day, sir, is more than a term,” he said. 
‘It is going into the language for evermore 
as a symbol —a symbol of complete pre- 
paredness, of ultimate precision down to 
every last detail, before the word ‘Go’ is 
given and the real job started. 

‘Your D-Day, sir, is not on the Normandy 
beaches; it’s right here in this office. And 
are you prepared ?” he demanded, almost 
truculently. 

That fellow startled me, I'll tell you. .When 
he first got busy on ‘ frustrated sales energy, 
dissipated sales energy, sales trends, popula- 
tion incomes and levels, population shifts, 
climatic requirements, and the like’ 
well, I thought it was all high-sounding stuff 
and a lot of ‘ hooey.’ 

That fellow knew his job all right. He 
touched me on the raw, but he got me 
in the end because 
I knew quite well 
that he was right. 


: Booklets by A. R. JACKSON . 
\ No. | 

1 PLANNED SELLING 

! No. 2 ‘ 
| PRODUCTION peauipegall ' 


Has this got your in- 
ierest sufficiently to 
want to know more? 
Send 1/- each for the 
booklets mentioned herein. It will be the best a 
ment of petty cash your business ever made, Send to 
Dept. P.1 at address below. 


STOCK 
CONTROL 


PRODUCTION 
SALES 


KARDEX VISIBLE CONTROL SYSTEMS 
1-19 NEW OXFORD ST., LONDON, W.C.1 
CHAncery 8888 Division of Remington Rand vs BRP 
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HARD WEARING - NON-HYGROSCOPIC 
* 


IMPACT STRENGTH, 5°5 ft.-lb. 
* 


TENSILE STRENGTH, 28,000 p.s.i. 
* 


COMPRESSIVE STRENGTH, 30,000 p.s.i. 


SPECIFIC GRAVITY, 1:28 
7 


DIELECTRIC CONSTANT (S0~), 4°& 


The NEW INSULATION CO. LTD., 
GLOUCESTER (ENG.) 
TELEPHONE 4941 


Write for Data Booklet 29B, 
giving Electrical and Physical 
Properties and Mechanical 
Characteristics of this ex- 
tremely useful material. 
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Jor MOULDINGS shat MATTER 


— CE is always seeking—and finding—new and 
better ways of doing things; the plastics industry 
is no exception. The up-to-the-minute method of 
producing mouldings—R.F. dielectric heating—is 
being extensively used at the Kent Mouldings plant, 
producing for industry MOULDINGS THAT 
MATTER ; mouldings that are fully cured and 


that have better mechanical and electrical properties. 


Our knowledge and wide experience of high-grade 
moulding technique is at your service. Please con- 
sult us before your product leaves the drawing board. 


KENT MOULDINGS 


Telephone: PROPRIETORS, KOLSTER-BRANDES LIMITED Telegrams: 


aw FOOTSCRAY, KENT —— 


Sidcup 


iia es- 
Cooutticald VN tga aa 


BETTER! | 


CELLULOSE ACETATE / Make the, 
4 , BEST with 
“A TENAPLAS 
MOULDING POWDERS 
RADIO SLEEVINGS 
‘TENAPLAX' TUBING FOR 
Y SHEETING Sl CONVEYING LIQUID FOOD 


EDIBLE OILS, ETC 


INSULATED WIRES & CABLES 
FILM) SOLID SECTIONS & STRIPS 


*‘ TENATHERM ' SELF-HEATING 


CABLE AND ‘TENAPLAX'’ 
TUBING CO-AXIAL CABLE 
& 











é 


Write for ‘ 
details to 
TENAPLAS LTD 
Foleshill Road, Coventry. Telephone : Coventry 8877! WORKS: UPPER BASILDON NEAR PANGBOURNE. BERKS 
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YOU CANT STOP A MAN WITH A GOOD IDEA 


You never know when or where the right idea will strike you. 
—‘ Why, it might be made in plastics—I must write now to 
LORIVAL about it.’ 

LORIVAL with their wide experience can advise and help. 


Their service includes consultation, design and manufacture in 
plastics. rubber and synthetic rubbers. 


LORIVAL PLASTICS 


& UNITED EBONITE & LORIVAL LIMITED 
LITTLE LEVER, NEAR BOLTON, LANCS : 
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PLASTICS 
for the ENGINEER 


THE BUSHING COMPANY LTD. 
HEBBURN-ON-TYNE 


Telepnone: HEBBURN 32241 + Telegrams: BUSHING HEBBURN, 





pecialists in 


URNED PARTS 


ELECTRICAL 
PRODUCTS 





rai RICALLY 


The King Electric Pulley Blocks range in 
capacity from 5 cwts. to 10 tons. 


Write for booklet on Lifting and Shifting. 


ae ice: mn RD., WALTHAMSTOW, — E17 G E Oo a Ww uf K J N G LT D ‘g 


Telephone: Larkswood 2313 (six lines) P.B.P. WORKS, HITCHIN, HERTS. 
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ZZ 


EXTRUSION + INJECTION - MOULDING + CALENDERING 


ot 


vg , 








Ww supply Coloured PVC Com- 

pounds for Extrusion, Injection, 

- Moulding, Calendering. (There is 
no limit to the colour range.) 


We design PVC Mixes to cus- 
tomers’ own specifications. 


We process customers’ own 
materials. 


Our plant.is most modern, scien- 
tifically controlled. 


PLASTICS MANUFACTURERS 
are invited to submit their problems 
to our research department. 


RUBBER IMPROVEMENT LD 


LEONEX WORKS - HYTHE ROAD - WILLESDEN - LONDON - N.W.16 


TELEPHONE: LADBROKE 0171/2/3 TELEGRAMS: ‘‘ RUBBERLAND, HARLES, LONDON” 
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—solved by moulding in 


BAKELITE MATERIAL 


The shaft and the concave housing were moulded 
into a solid block, the space between the two being 
filled with a graphite-loaded Bakelite material. 
Shrinkage of the material was so adjusted that the 
necessary clearance between the bearing surfaces was 
obtained on cooling. Expensive and time-wasting 
machining operations were eliminated. 


TREFOIL 


BAKELITE ® PLASTICS 


REGD. TRADE 


Pioneers in the Plastics World 


a 
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Plastics in Scotland 


HILE southerners’ regard any 
northern outcry for Scottish self- 
government with some amusement and 
ruefully reply that England is already 
ruled mainly by Scotsmen, they will cock 
a more than friendly ear to any plea for 
the extension of Scottish industry, since 
a more intensive and scientific use of her 
natural resources, to say nothing of the 
undoubted energy and genius of her sons 
and daughters, cannot but improve the 
condition of the whole of the British Isles. 
It seems strange that no chemical 
industry of great importance has grown 
up in the country... Just -as the doctors 
turned out by world-famous Edinburgh 
seek their fortune (and find it) in the 
south, so can the engineers, chemists and 
physicists of Edinburgh and Glasgow be 
found in every country of the world. 

The Scottish Council on Industry has 
for some time been considering . the 
possibility of creating, among others, a 
Scottish plastics industry, and formed ‘a 
Committee to inauire into the outlets for 
plastics in Scotland, the extent to which 
the industry is being developed and, 
finally, to suggest action to be taken as 
a result of the inquiry. 

The Committee on Plastics has now 
made its first interim report, which makes 
very interesting reading. It is published 
from 51, Castle Street, Edinburgh, at the 
price of 1s. The following hard facts 
emerge from this report. 

There is no manufacture of plastic 
materials (that is, moulding powders, 
etc.) in. the country. 

The number of moulders is not large, 
but includes several well-known names of 
companies, some of which went North 
during the war. The list now includes 
Kork-N-Seal, Ltd., who specialize in 
bottle closures, Hoover, Ltd., loco, Ltd., 
Aeroplastics, Ltd., Singer Manufacturing 
Co., Ltd., Technoplastics, Ltd., Aberdeen 


Combworks Co., Ltd., Scottish Mould- 
ing Co., Ltd., Thermotank, Ltd., Acme 
Wringers, Ltd., British National Electrics, 
Ltd., and Rowan and Boden, Ltd. 
(In passing, we were amused to note 
the inclusion of Rowan and Boden, Ltd., 
at the end of the list, unpremeditated, we 
are sure. To the knowledgeable, this 
concern and that of its “ child,” Roanoid, 
Ltd., has for many years signified all that 
is best and of the highest quality in the 
moulding of plastics. Neither appears to 
have suffered because of a tendency to 


 self-effacement.) 


As for manipulation and fabrication of 
plastics, this section is almost non-existent 
in Scotland. 

One or two firms of toolmakers and 
engravers have undertaken the work of 
mould-making without serious difficulty, 
but some additional plant is required. 
Another section of the Report deals 
with the possibilities of further develop- 
ment. Extensions in moulding and fabri- 
cation in the manufacture of moulds and 
dies and of presses, machines and special 
equipment such as_ hydraulic plant, 
mixers, coating machines, impregnating 
and solvent recovery plant are obvious 
and quite within the powers of Scottish 
makers. What is not so obvious are the 
more basic manufactures of raw 
materials and plastic materials. Accord- 
ing to the Committee, there would seem 
to be little immediate prospect of produc- 
ing moulding powders, etc., but that it 
should be possible to encourage and 
develop the manufacture of raw 
materials, which could be supplied to 
plastic material manufacturers in the 
Midlands and elsewhere, until moulding 
and fabrication in Scotland had 
developed sufficiently to justify home 
production. 

In the development of the raw 
materials for the industry there seems 
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great hope, for Scotland has coal, shale 
and cannel which could yield the phenols, 
ammonia and unsaturated gases involved 
in much plastics manufacture. 
The action recommended by the Com- 
mittee includes:—Encouragement to 
existing and new plastics concerns by 
financial support and the provision of 
.factories; the promotion of conferences 
between the existing moulding industry 
and the engineering industry to discuss 
provisions of moulds; to ensure that the 
refining of petroleum should be extended 
in Scotland; to promote collaboration 
between the chemical interests, shale, coal 
and tar distillation, the plastics industry 
and the North of Scotland Hyro-Electric 
Board; to ascertain the amount of energy 
available in the new hydro-electric 
development for the manufacture of 
carbide and derivates therefrom; to 
promote research and trade classes. 
We wish the movement every success. 


Personal Note 


WE had made a special visit to Scotland 
to obtain information of these activi- 
ties in plastics, and immediately got into 
touch with our old friend Cecil Chapman, 
who, we note, is a very active member of 
the aforesaid Committee on Plastics of 
the Scottish Council on Industry. 

Those Londoners who remember Mr. 
Chapman as the “life of the party” at 
many a meeting of the Institute of the 
Plastics Industry, willbe glad to hear of 
his latest progress. 

As a brilliant chemist and chemical 
engineer, he left Provan Chemical Works 
many years ago and joined the Monsanto 
Chemical Works, Ltd., where his interest 
in the raw materials of plastics manufac- 
ture began. He then became works 
manager of Cellomold, Ltd., at Feltham, 
and in the early years of the war trans- 
ferred to Aeroplastics, Ltd., with works 
in Glasgow. Within the last few months 
he has started his own works under the 
title of Technoplastics, Ltd., at the trading 
esfate at Hillington, Glasgow, and all 
readers will join us in wishing him the 
greatest of success. 
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In his well-laid-out shops we watched, 
among many well-conceived jobs, the 
making of a prototype plastic bottle. 
This was of cast polythene and should 
prove of great value. The cycling section 
of the community is extremely, interested 
in it, as an unbreakable water bottle, and 
we suppose so should mothers who see a 
danger in the ordinary glass feeding 
bottle. Obviously, too, it is the ideal 
unbreakable chemical laboratory bottle. 


Language Muddle 


Alt of us have known for many years 

that some of the names and phrases 
we use in the plastics industry lack pre- 
cision and are often mere jargon. The 
chemists among us know that when we 
say “phenolics” (which we use as a 
noun when etymologically it can only be 
an impossible plural of an adjective) we 
really mean “ phenol-formaldehyde con- 
densation product.” But how can we, in 
the plastics industry, when writing or 
speaking to an audience often composed 
of technologists, business executives and 
even chemists, afford the time and space 
to do otherwise? 

We have evolved a “shorthand” 
jargon, of little value, it is true, to the 
philologist, generally incomprehensible to 
the layman, and often ugly; but at least 
it is comprehensible, after search and 
contact, to the worker within the industry. 

We have known our weakness in this 
respect and, in consequence, have gradu- 
ally forgotten it. Those who wish to be 
reminded of it, and we ought to be 
reminded, should read an extremely valu- 
able and learned paper recently published 
in the Proceedings of the British Society 
for International Bibliography. It is 
entitled “‘ Plastics, Their Nomenclature 
and Classification,” and is presented by 
R. J. W. Reynolds and W. A. Silvester. 

This paper brings out the enormities of 
the language of plastics to the full. Our 
use of the very word “ plastic” is erratic, 
and the definition of our “ plastics” 
poor; we should not condone the expres- 
sion “ rose-coloured urea housing” since 
urea the chemical is so unlike the ure:- 
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formaldehyde resin made from it. There 
are hundreds of such lapses. 

The female section of the public use 
the word “nylon” to signify one thing 
only, namely, “sheer ” stockings. To the 
boy in the street it is the tow-rope 
between the aircraft he saw passing over- 
head on that wonderful D-Day two years 
ago. To the plastics industry it is the raw 
material for producing a fibre, a mould- 
ing by compression or by injection or an 
extrusion, whether the finished article is a 
thick rod or tube or bristle. To the 
chemist it is a special polymer produced 
by an acid and an amine. 

We talk of polyvinyl chloride and 
worse, p.v.c., while the public can only 
refer to “ that new curtain stuff.” 

At least the British Society for Inter- 
national Bibliography can classify plastics 
from the chemical viewpoint by the 
Universal Decimal Classification. We 
wish it would help us in our own diffi- 
culties. 


What Shall We Call It? 


RADE names add confusion to the 
muddle and unfortunately is beyond 
anybody’s jurisdiction, but there is a 
great need to clarify our own minds and 
to systematize the products that pour 
from the factories, especially in regard 
to generic terms. And since our industry 
is so intimately tied to its customers, the 
industrialist and the public, such classifi- 
cation must be very carefully done with 
an eye to the propaganda value of names. 
The game of nomenclature and classi- 
fication is, in fact, always in progress in 
an indeterminate fashion, and indeed we 
have within the last month been asked 
to suggest a new name for a class of 
synthetic resins that are not used for 
moulding. We refer to those of the 
thermosetting type which are employed 
in the more or less pure form, that is 
without admixture of fillers, for so many 
purposes, such as the manufacture of 
laminated structures, adhesives, castings, 
impregnation of paper and textiles. 
Thus far, we have divided “ Plastics” 
into two very broad divisions “ thermo- 
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setting plastics” and “thermoplastics ” 
(we need not for the time being criticize 
these awkward descriptions). 

The “thermosetting plastics” can be 
further divided from the technical point 
of view into two large groups: mould- 
ing powders and X, where X is the 
“pure” resin group described above. 

As for the words “ moulding powders,” 
they are indeed poor things to use, and 
a new generic word should be found, and 
yet another coined for X. For the time 
being the latter is the more urgent. 


Sheet or Foil? 


OME idea of the difficulty and the 

confusion in the nomenclature and 
specifications of plastics was shown at a 
recent meeting of the Institute of the 
Plastics Industry during the reading of an 
excellent paper entitled “ Flexible Sheets, 
Films and Foils,” by Reynolds and 
Midwinter. 

The authors differentiated these forms 
by describing foils as being under 
15/1,000 in. thick and sheets as being 
over 15/1,000 in. thick. 

There is, of course, no “rules” and 
certainly no specifications yet for such 
materials, but we see immediately a great 
variance from metallurgical terminology, 
since 5/1,000 in. metal is “ sheet.” 

Our main objection, however, is based 
on the reaction to the public. For 
example, no “mackintosh” of poly- 
vinyl chloride is. made thicker than 
10/1000 in., and to inform the public 
that they are buying “foil” is to intro- 
duce an element of doubt as to strength, 
since it (the public) has always associated 
foils with thinness and weakness. 


Loud Laughter 

Curious juxtaposition of news items in 
a daily journal:—Estimated expenditure 
of the Department of Scientific and 
Industrial Research (this covers all 
Government-subsidized industries), for 
1945-46, £1,817,217.. ; 

Estimated expenditure for Ensa (also 
Government subsidized), £5,000,000. 
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Plastics in the 
Chemical Laboratory 


WIDER field of ° utilization for 

plastics in making apparatus for 
chemical laboratory use appears prob- 
able as a result of the introduction of a 
new technique termed friction welding, 
which was discussed at a lecture given 
before the Institute of the Plastics 
Industry on March 27. At present, uses 
giving complete satisfaction are confined 
mainly to such items as weight boxes, 
scale plates, instrument bases, stands for 
thermostat baths, and certain odd parts 
of apparatus. Polymethyl methacrylate 
has found a useful application in the 
form of shatterproof goggles weighing 
less than two ounces, claiming to be free 
from distortion from the optical view- 
point and likewise as regards shape under 
stress of usage. Such goggles provide 
complete protection against injury to the 
eyes by the spattering of chemicals as 
well as from flying particles or other 
laboratory hazards. In a warm, humid 
atmosphere there is less tendency to 
“fog,” compared with common glass and 
other transparent plastics. 

The co-polymer of vinyl chloride and 
vinyl acetate has also entered laboratory 
use in form of flexible tubing for all pur- 
poses’-for which rubber has préviously 
been employed. This material has excel- 
lent dimensional stability and _ tensile 
strength, and also many desirable charac- 
teristics such as non-flammability and a 
degree of abrasive resistance which is 
much greater than that of rubber. Its 
non-oxidizing property protects it from 
deterioration with ageing, which is a dis- 
advantage of rubber. In form of tubing 
it offers good resistance to continuous 
flexing, but is not quite as elastic as rub- 
ber tubing. The notable resistance of the 
plastic to alkalis and even to oxidizing 
acids is a point of commendation for 
adoption, but caution has to be exercised 
in the presence of such compounds as 
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aliphatic or aromatic ketones, acetic 
anhydride, etc., where some detrimental 
action occurs. 

Labels for laboratory bottles are per- - 
manently protected by use of a plastics 
glaze which is highly acid and alkali 
resistant, almost invisible, and may be 
washed. All bottles in the laboratory 
show a tendency to soil in matter of the 
label; apart from any careless handling 
of the contents, there is laboratory atmo- 
sphere to be counteracted, irrespective of 
how well the removal of fumes is accom- 
plished. This glaze is really a solution 
of polymerized resin in a quick-evaporat- 
ing solvent. It gives a hard, transparent 
coating for labels, but has other uses in 
the laboratory, such as that of making 
apparatus gas-tight when applied to cork- 
and-glass connections, and in this appli- 
cation it is far more tenacious and easier 
to use than the paraffin wax once 
commonly employed. 

The manufacture of measuring cylin- 
ders, burettes, beakers, flasks and funnels 
in plastic has been considered from time 
to time by the laboratory furnishers, but 
mould costs have been found prohibi- 
tively high in view of the comparatively 
limited demand for certain types of 
apparatus; in the case of burettes, which 
could not easily be moulded, any alter- 
native method of fabrication has 
appeared to be high. Plastics are not uni- 
versally applicable for every item where 
glass has hitherto been used, but neverthe- 
less, the laboratory furnishers have shown 
a willing heart to experiment, and have 
gained some experience which it may be 
profitable to use. In most cases they com- 
plain that mould costs are exceptionally 
high, but, in the words of one, “ From 
our point of view plastics are not all 
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that we expected of them, although some 

are usable and may offer outstanding use 
as experience is gathered.” Another 
potential user, who has devoted much 
time to the investigation of possible uses 
in form of scientific apparatus, states that 
he has found thermo plastic resins to be 
objectionable in that they deform steadily 
under stress at quite low temperatures, 
such as 50 degrees C. As protective 
finishes these resins are very effective, but 
again, they cannot withstand any degree 
of heat, which makes them useless for 
‘general laboratory purposes. Thermo- 
setting resins tend to be brittle, but are 
reasonably constant. The moulded 
thermosetting resins are normally far less 
accurate in their dimensions than is 
generally imagined, and where there is 
definite need for them to be used as com- 
ponent parts of apparatus, this inaccuracy 
is often enough to be serious. They also 
suffer from the great defect that some of 
the fillers are so “ gritty ” that, in absence 
of precise moulding with high cost for 
intricate moulds, parts cannot be 
machined to a desired shape with satisfac- 
tion. There has been marked improve- 
ment in usage by employing a very rough 
moulded homogeneous _ thermosetting 
resin which can be finally machined to 
size; but even then a period is required 
for “ageing,” in order to allow the 
stresses in the material to disappear 
before it is put to use. Utilization in that 
manner, of course, denies one of the out- 
standing features of plastics generally, in 
that intricate shapes can be moulded with 
some defined precision. 


Production by Friction Welding 


The new technique of friction welding 
(which has already been referred to in 
“ Plastics ”), however, does certainly open 
up a new field of utilization for the manu- 
facture of laboratory apparatus. The 
possible manufacture of beakers and 
funnels from polythene for acids gener- 
ally, and polyvinyl chloride and polyviny- 
lidene chloride made into condenser tubes 
for contact with nitric acid in particular, 
is attractive, if only for the elimination of 
breakage of laboratory glassware. The 


MAY, 1946 





new friction welding promises such 
methods of fabrication as that of a mea- 
suring cylinder made by securely joining 
a wide diameter tube of transparent 
Perspex to a circular base of the, same 
material, thus avoiding mould costs. 

In this connection is it useful to recall 
that some guidance regarding attack of 
recognized plastics by acid and alkali was 
forthcoming from work done at the 
Plastics Industries Technical Institute, 
Los Angeles, duly reported to the 
American Society for Testing Materials, 
and published in their Bulletin, December, 
1942. The acids selected for these tests 
were chemically pure nitric, sulphuric, 
and hydrochloric acids; caustic soda 
being representative of alkalis. Poly- 
styrene and polyvinyl chloride-acetate, 
both 7%-in. thick, were practically 
unaffected by all concentrations of acid 
and alkali employed over the entire 
period of testing, which was 800 hours’ 
duration. In this, these materials proved 
definitely superior to clear cellulose 
acetate, black cellulose nitrate, laminated 
phenolic paper-base plastic, and clear 
polymethyl methacrylate, all approxi- 
mately the same thickness. While poly- 
styrene appeared more resistant to strong 
concentrations of sulphuric acid, the co- 
polymer of polyvinyl proved less affected 
by strong concentrations of nitric acid. 
Both products generally exhibited good 
resistance against attack by -the acids 
used, in which they far surpassed the 
other products tested. Among the latter 
there were some which were entirely 
decomposed after contact with acid for 
several hours. In every case testing was 
conducted upon specimens .which had 
been dried at 50 degrees C. for at least 
48 hours prior to contact with the acid. 

As regards those products which 
showed decomposition, it is interesting to 
note that the manner of this varied con- 
siderably. Cellulose acetate first whitened 
on the surface, and finally broke down to 
a shapeless mass. In other cases, notably 
laminated phenolic resins, there was a 
tendency for the laminations to separate 
in nitric acid, and for visible distortion 
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and decrease of dimensions in hydro- 
chloric acid, whereas caustic soda pro- 
duced visible swelling. The actual effect 
of chemical attack was measured in terms 
of reduction of physical strength (mainly 
punch and die test) made at regular 
intervals with immersion in the testing 
solutions. In general, the drier the 
sample the less readily was it attacked 
by either acid or alkali, as proved by test 
pieces which had been kept in an ,atmo- 
sphere of 30 and 75 per cent. humidity 
or otherwise allowed to remain in water 
for several days. This feature was very 
pronounced in the case of cellulose 
acetate tested in strong caustic soda 
solutions. 

A certain range of concentration for 
caustic soda appeared to be particularly 
destructive towards plastic products 
generally. As far as tests revealed, this 
concentration was in the neighbourhood 
of a 5N solution, one containing about 
200 grams per litre. As concentration 
rises above this strength there is less 
attack from the chemical viewpoint and 
likewise less deterioration of physical 
properties. As regards acids, the highest 
concentrations brought the greatest de- 
terioration, but in the case of sulphuric 
acid there seemed to be a condition exist- 
ing rather like that for caustic soda. Solu- 
tions of sulphuric acid (IN strength) 
exhibited greater attack than either 4N or 
11N, but the maximum commercial con- 
centration available (34.6N) had activity 
far in excess of all other strengths under 
observation. In the case of the phenolic 
plastics, it was not only the nature of the 
resin which determined the true resistance 
towards both acid and alkali: the rein- 
forcement material also entered into this 
question, as shown by the fact that when 
a particular phenolic laminated product 
was attacked by nitric acid, the glass base 
was often impervious. 

As regards the action of particular 
chemicals, polystyrene, polyvinyl 
chloride-acetate, and polymethyl metha- 
crylate appeared to be unaffected by 
sulphuric acid (3 or 30 per cent.), nitric 
acid (10 per cent.), hydrochloric acid (10 
per cent.), acetic acid (5 per cent.), caustic 
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soda (10 per cent.), sodium carbonate (2 
per cent.), sodium chloride (10 per cent.), 
ammonium hydroxide (10 per cent.), and 
hydrogen peroxide (3 per cent.); in the 
case of styrene there was a tendency to 
discolour. Ethyl alcohol (50 or 95 per 
cent.) had no effect upon styrene or vinyl 
chloride-acetate on immersion for seven 
days at 25 degrees C., but in the case of 
methyl methacrylate there was slight 
swelling with the weaker alcohol and sur- 
face attack at the higher concentration. 
Acetone exerted a solvent effect in all 
cases; toluene dissolved styrene and 
methyl methacrylate, but merely softened 
vinyl chloride-acetate; carbon  tetra- 
chloride had no action on vinyl chloride- 
acetate, showed surface attack in the case 
of methyl methacrylate, and dissolved 
styrene. These results of investigations 
are taken from a paper which was pub- 
lished by the American Society for Test- 
ing materials, June, 1941. 

Considering the question of what 
properties would favour the selection of 
particular plastics for laboratory “ glass- 
ware,”. foremost comes a general resist- 
ance against attacks by reagents commonly 
in use in the laboratory, with special 
attention ‘given to common organic sol- 
vents. Secondly, there must be clarity 
and a colourless quality generally, to com- 
pete with laboratory glass; reasonably 
good machining, no distortion under 
influence of heat, neither any softening. 
Water absorption must be nil, either hot 
or cold; there should be no surface oxida- 
tion nor discoloration on exposure to sun- 
light or ultra-violet light (which is now 
finding so much laboratory use), and no 
embrittlement by age. The refractive 
index, thermal conductivity, and thermal 
expansion should not differ widely from 
that of laboratory glass, except in advan- 
tageous direction. The refractive index 
of a typical polystyrene is 1.67 and that 
of vinyl co-polymer is 1.53 (compare glass 
1.51 to 1.61); coefficients of thermal 
expansion are 9.9 by 10° and 7.0 by 10° 
respectively (compare glass tubing, 8.3 by 
10°, or glass flasks, 5.6 to 6.9 by 10°, 
being at least one-tenth of the figure for 

(Continued on p. 255.) 
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Plastics in Germany 


The New Target in Germany is the Science behind the Industries. 


The 


following are additional Notes from the Official Reports which can be 
obtained from H.M. Stationery Office 


CIOS XVI-4, 5, 8.—This report deals 
with the Belgian Plastics Industry as the 
result of a visit by Messrs. Philippe, 
Church and Ransom, to a number of 
Belgian factories. The main object of 
the visit was that it was understood that 
a M. Wengler was the Belgian representa- 
tive of Venditor at Troisdorf, the large 
German firm of moulding powder manu- 
facturers, and that an interview with him 
would be valuable. The notes enclosed 
in this report appear mainly to be 
information given by M. Wengler. 

Venditor’s capacity was stated to be a 
thousand tons of phenolic moulding 
powders per month, 500 tons of urea 
powders per month, 270 tons of poly- 
styrene, and 30 tons of cellulose acetate. 
This firm also made Mipolam (p.v.c.); the 
quantity produced is unknown. Nowack 
A.G. has a capacity of 400 tons of 
phenolic moulding powders per month. 

Verkaufsges. fiir Kunststoff was a 
central sales agency set up by the I.G. 

H. Rommler A.G. at Spremberg pur- 
chased resins from Venditor and pro- 
duced moulding powders at the rate of 
200-300 tons per month for use in their 
own moulding shop. Bakelite G.m.b.H. 
was totally destroyed early in 1943. 
Four hundred tons of phenolic formalde- 
hyde per month were made by this con- 
cern. F. Raschig G.m.b.H., of Ludwigs- 
hafen, produced 200-300 tons of phenolic 
moulding powders per month. It is 
believed to have been bombed. 

Report 2.—Compagnie Generale Belge 
D'Isolants et Des Produits Moulus. 
This company was stated to have pro- 
duced plastic articles for the German 
Government. This firm possesses about 
50 moulding presses, injection moulding 
machines and laminated board and tube 
making equipment. They are the biggest 
trade moulders in Belgium, possessing 


their own toolshop and impregnating and 
tube-winding equipment. The firm stated 
that it engaged in a form of passive 
resistance throughout the occupation, as 
a result of which they only devoted 10 per 
cent. of their moulding output to German 
stores. They also deliberately produced 
mouldings that would be rejected upon 
inspection. A representative of the firm 
stated that he knew of no new special 
developments in thermosetting materials 
and that the quality of German phenol 
and cresol moulding materials fell off 
about the middle of 1942. About the 
same time cotton fillers were replaced by 
paper and the resin content of the 
powders was reduced, in some cases to 
about 30 per cent. He also stated that 
so far as he knew the largest injection 
yet made in Germany had a capacity of 
300 grams and this was considered a 
giant. 


CIOS XXXI-77.—This is an interesting 


description of the fabrication of plastic 


containers used for the storage of hydro- 
gen peroxide on German submarines. 
The bags holding concentrated hydrogen 
peroxide, 83 per cent. in water, were 
fabricated by G. Hagen AG., of 
Cologne, from polyvinyl chloride. Com- 
position of the p.v.c. sheet was 10 parts 
“Tgelit” powder, 6 parts “ Palatinol” 
plasticizer and 3 parts “ Mesamoll” 
plasticizer. Details of the fabrication of 
the containers includes the interesting 
note that welding is carried out by a jet 
of hot air (200 degrees C.). 


BIOS REPORT NO. 282. Items Nos. 
22, 31.—This report is a description of 
the German Casein Industry as it affects 
13 well-known producing companies. It 
is interesting to note that owing to the 

(Continued on p. 241) 
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The Microscopic Examination 
of Plastic Materials 


VI.—Mouldings: (a) Fillers (Wood Flour)—contd. 
By J. H. WREDDEN, F.R.M.S. 


(Chief Chemist, Igranic Electric Co., Ltd.) 


UF to the present we have dealt with 
the structure of wood relative to its 
eventual use as flour as a filling material 
for thermosetting moulding powders. We 
have seen that wood in general is built 
up of a mass of tubular elements which 
possess mechanical strength by virtue of 
the cellulosic walls becoming thickened in 
various ways by the process of lignifica- 
tion. 

After the completion of lignification, 
the living ground tissue dies and the pro- 
tein and starchy matter is absorbed, thus 
leaving a lignified skeletal tissue which is 
formed at the centre and gradually 
spreads outwards as the stem grows. This 
woody tissue functions merely as a sup- 
porting member and when in this condi- 
tion is known as mature wood, whereas, 
while it is still living and transporting 
fluids, it is known as green or sap wood 
and, as such, is undesirable for use as 2 
filling medium, by virtue of the presence 
of quantities of proteins and starchy sub- 
stances. 

We have also seen that of the two 
classes of wood, i., Coniferous and 
Deciduous, the former possess only one 
type of xylem element of a thickening so 
characteristic as to constitute a valuable 
aid to identification; this thickening was 
also shown to lead to a relatively small 
degree of lignification, in consequence of 
which it was concluded that the mechani- 
cal strength of. the tissue elements fol- 
lowed suit. This conclusion appeared to 
be. somewhat anomalous when the 
strength of the wood itself was examined; 
but on considering the structure as a 
whole it was seen that the xylem ele- 
ments were found to lie in both vertical 


and horizontal planes, as a result of 
which the mass of elements was closely 
interlocked and bound together. 

Thus it would seem that, even with a 
relatively weak element, the way in which 
they are orientated in the final structure 
has an appreciable influence on the 
mechanical strength of the latter. This is 
interesting because we may use it as an 
analogy in comparing it with the structure 
of a moulding. We have seen how the 
xylem elements are cemented together 
during their development, with lignified 
material, if we now consider this to be 
analogous to the resin, then the tissue 
elements may be regarded as the filler, in 
which case it will be seen that the orien- 
tation of the particles of filler will play 
an important part in the production of 
mechanical strength in the finished 
moulding. Likewise, it will also appear 
that the particles of filler should be of a 
filamentous nature, that is to say, the 
length of the particle should be many 
times its diameter. This assumption 
would seem to be justified because in 
practice we know that a cotton flock filler, 
which consists of a relatively long cotton 
fibre, produces stronger mouldings than 
wood flour. In all probability this is due 
to the cotton fibres interlocking with one 
another. 

This improvement is _ particularly 
noticeable with respect to impact strength. 
Thus Fleck* quotes an impact strength of 
0.2 ft.-lb. for a normal wood-fiour filler 
and 0.35 ft.-lb. for a cotton-linters filler. 
The greater degree of orientation of the 
filler elements in the case of the cotton is 





* Fleck. “Plastics Scientifi 


Temple Press Ltd. 


and Technological.” 
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presumably the reason for the increase in 
strength, which conjecture, as we shall see 
later, is supported right through the range 
of different types of filling materials until 
we come again to the laminates, where 
the orientation is directly controlled, as 
a result of which we obtain the highest 
strengths. 

From the foregoing remarks, it may be 
concluded that, whatever the filler used, 
it is preferable to have it in a form where 
the elements are of a fibrous nature, with 





Fig. 81.—Wood flour, softwood, 56 mesh. 
Mag. 52 diameters. 


the fibre length of the largest possible size 
compatible with good moulding proper- 
ties. Thus, in the case of cotton flock, 
the fibre is of considerable length in com- 
parison with its diameter, and a moulding 
powder which utilized this entire length 
would produce very good results, but, 
unfortunately, this feature cannot be 
utilized as in the breaking down of the 
mixture to a powder the maximum length 
of fibre available becomes limited to that 
of the largest grain of powder in any 
given sample. Thus we see that the size 
of the filler element requires to be 
examined in close relationship with the 
particle size of the moulding powder, and 
as moulding conditions dictate the grain 
size, inasmuch as they are influenced by 
the viscosity of the moulding powder and 
the design of the mould, etc., it will be 
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seen that the selection of a filler for any 
particular duty involves a number of fac- 
tors which have a general effect as well 
as affecting one another. This point will 
be discussed in greater detail subse- 
quently. 

Returning to the specific case of wood 
flour, we have seen that the softwoods 
possess the lowest strengths and that the 
hard or deciduous woods appear to show 
promise of producing better fillers by vir- 
tue of their greater fibre strength, but the 
virtue of wood lies in its fibrous nature, 
be it soft or hard, and, therefore, the 
primary consideration in producing a 
wood flour lies in the manner of disinte- 
gration. In the case of the softwoods 
we have only one type of xylem element, 
namely, the pitted tracheid which is 
approximately 1/32 in. long. The process 
of disintegration should produce a flour 
consisting of these elements in their 
entirety, that is to say, the flour would be 
made up of individual tracheids only. 
Theoretically, this process is relatively 
simple, as it only involves masceration in 
suitable oxidizing solutions, but there are 
at the present time inherent difficulties 
which prevent its use on an industrial 


‘ scale, nevertheless it should not be over- 


looked as it is highly probable that, given 
the incentive, it may be workable on a 
commercial basis. 

The process in common use to-day 
employs attrition grinding by some 
means or other, with the object of 
endeavouring to defibrate the wood 
rather than cut it up into small pieces as 
would be experienced by grinding by im- 
pact. This method does achieve some 
measure of success inasmuch as it pro- 
duces powder elements of -reasonably 
uniform length, but it does not seem to 
be an efficient method of separating the 
individual tracheids; rather does the pow- 
der consist of small bundles of these latter 
instead of single tracheids. 

This is well illustrated in Fig. 81, which 
is a photomicrograph of a softwood wood 
flour of 56 mesh. As will be seen, the 
elements of the flour consist of bundles 
of tracheids still cemented together, 
although it should be noticed that the 
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general size of the elements is remarkably 
even, which brings to light an interesting 
point inasmuch as the length of these 
powder elements varies from 0.0118 in. 
to 0.0192 in., that is, from just over 1/100 
in. to a little under 1/50 in., which would 
appear to indicate good control over the 
sieving of this material. 

The main point, however, is in the 
nature of these bundles, for it will be seen 
that as there are a number of portions of 
tracheids to each bundle, the extent of 
orientation experienced under any given 
set of conditions would not be so great 
as would be the case if the flour consisted 
of separate whole tracheids, because in 
the latter case, if one particle is not 
orientated, the effect of this would be 
negligible when compared to the effect of 
one bundle not being orientated. This 
condition results in the same effect as 
would be produced by the same number 
of tracheids as contained in the bundle 
being thus displaced. 

Another important point requiring con- 
sideration is the effect of wood flour on 
the moulding characteristics of the pow- 
der. It is well known that wood flour 
aids the flow properties and mitigates the 
effects of shrinkage by helping to dis- 
tribute the stresses more evenly through- 
out the moulding. It is obvious that this 
would be best achieved if the flour con- 
sisted of single tracheids, as then they 
would still retain their fibrous character 
and yet be more effective in bringing 
about easier flow and less shrinkage, 
owing to the ease with which more even 
distribution could be obtained. In this 
way, it is probable that greater strength 
and stability would be obtained, together 
with better moulding characteristics. 

At the present time, however, it would 
appear that the same effect is sought after 
by using a wood flour of smaller mesh, 
SO Suppose we examine some materials of 
decreasing mesh sizes, and see what con- 
clusions we can arrive at. Fig. 82 shows 
a softwood flour of 80 mesh photo- 
graphed at 52 diameters. The first thing 
which becomes apparent is the great dif- 
ferences in particle size, for we see large, 
thick bundles of tracheids, as shown at 

€ 
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A, whose length varies greatly, together 
with portions of bundles as at B, and we 
see here also some particles consisting of 
only one or two tracheids, as shown at 
C. These are probably the most useful 
elements in this flour, as they closely 
approach the long, narrow fibre which is 
so desirable, but, on the other hand, we 
have, forming a background to the other 
elements, a quantity of very fine particles, 
probably consisting of cellulose or lignin, 
which are most unwelcome, as they are 
the antithesis of our concept of long, nar- 
row fibres, and it is difficult to see what 
function they can perform apart from act- 
ing as an extender to the resin; apart 





Fig. 82.—Wood flour, softwood, 80 mesh. 
Mag. 52 diameters. 


from the doubtful possibility that they 
may help in reducing shrinkage, one 
would be justified in regarding these fine 
particles as an adulterant. 

On the whole, the decrease in mesh size 
from 56 to 80 seems to have produced 
some fundamental changes, resulting in a 
mixture of powder elements not encoun- 
tered in the coarser flour. It should not 
be assumed, however, that the 56 mesh 
flour is entirely free from other types. of 
elements, such as minute flakes of cellu- 
lose or lignin, but in general it may be 
taken to contain a very much smaller 
percentage of these latter than the 80 
mesh. To offset this, we have in the 
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80 mesh flour a reasonably high percent- 
age of the long fibrous elements, which 
would appear to be more useful than the 
type of element encountered in the 56 
mesh flour. Thus, in certain circum- 
stances, it is highly probable that the 80 
mesh flour would be capable of producing 
a stronger moulding than the 56 mesh, in 
spite of the presence of these minute 
flakes. 

The difference in mesh size from 56 to 
80 is quite considerable, but it serves to 
illustrate the changes encountered by finer 
grinding. This is still further illustrated 
by the changes observable when we pro- 
ceed from 80 mesh flour to 100 mesh, 
such as illustrated at the same magnifica- 
tion in Fig. 83. We see the bundles 
encountered in the 80 mesh flour, but 
their average length is shorter. We also 
see that the percentage of elements con- 
sisting of single, or at the most two or 
three, tracheids appears to be somewhat 
greater; at the same time an increase in 
the percentage of minute flakes or “ dust ” 
is also larger. Thus, in this case, we 
would be tempted to conclude that the 
strength-giving properties of the wood 
flour would be slightly less than those of 
the 80 mesh, by-virtue of the preponder- 
ance of short bundles of tracheids and 
“ dust ” over the fibrous elements, especi- 
ally so, as it would seem that even these 
latter elements are beginning to suffer in 
the process, inasmuch as some of them 
have been unduly shortened, as shown at 
A (Fig. 83). As a result, their efficacy as 
strengthening elements must be seriously 
impaired. 

In order to follow up these changes, 
suppose we examine next a wood flour of 
120 mesh, such as that illustrated in Fig. 
84 at 52 diameters. The same type of 
wood is used, viz., Swedish softwood, and 
at this mesh we have a greater relative 
change for a similar increase in mesh 
number than that seen between the 80 
and 100 mesh flours. We find that the 
bundles of tracheids are almost entirely 
non-existent, but instead the majority of 
the flour is made up of the shortened 
single tracheid elements and dust. Some 
few longer elements of this nature (A) 
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Fig. 83.—Wood flour, softwood, 100 mesh. 
Mag. 52 diameters. 


do exist, but they are so few and far 
between that their effect would be too 
small to be noticeable. Thus we may 
regard this flour as being composed of 
two elements only, the shortened single 
tracheids and “dust,” and as such one 
would be justified in saying that as a 
strengthening medium the flour would not 


- be of much use; in fact, it would act 


mainly as an adulterant. It does, how- 
ever, bring to light an interesting point, 
inasmuch as we appear to have reached 


Fig. 84.—Wood flour, softwood, 120 mesh. 
Mag. 52 diameters. 
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and passed an optimum value for mesh 
number, because we have seen that 
whereas the 56 mesh material would not 
be expected to be very effective when 
incorporated in a moulding powder, as 
the bundles would tend to produce 
uneven distribution of the strength. The 
80 mesh material was better, as it showed 
signs of the presence of a fibrous element 
of considerable length, but the 100 mesh 
flour indicated a downward trend in the 
strength-imparting properties, as the 
fibrous elements were seen to be suffer- 
ing by being shortened, and at the same 
time the dust was present in larger pro- 
portion. This trend, we can now see, is 
continued in the 120 mesh flour. 

We obtain some further evidence of 
this if we go to extreme lengths, such as, 
for example, a wood flour of 200 mesh, 
illustrated in Fig. 85 (here again the mag- 
nification is the same), from which we see 
that the fibrous elements, that is to say, 
single tracheids, are so much shortened 
as to appear almost as fine as the dust 
seen in the previous examples, in which 
condition, of course, they are most 
ineffective as a means of imparting 
strength to a moulding, for the tracheids 
only exist as small portions thereof, and 
as such have almost completely lost their 
identity. Likewise the dust exists in a 
much greater proportion, and_ the 
material as a whole approaches in struc- 
ture that of a fine mineral powder. 

Thus we are faced with the interesting 
conclusion that the mesh or element size 
of wood flour used as a filling medium 
for moulding powders pessesses an 
optimum value at which it has a maxi- 
mum capacity for imparting mechanical 
strength to a finished moulding. This 
would appear to be due to the method of 
manufacture of the flour, which shows a 
tendency to produce individual tracheid 
fibres of maximum length and quantity 
in a mesh number lying between 80 and 
100. 

This conclusion is given some measure 
of support by some interesting figures 
produced by Rupprecht and quoted by 





Ginn . —-., “Plastics for Production,” p. 106. 
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Table V. 
: Impact . 
Average Approximate . Bending 
grain size mesh No. persis strength 
mm. CmKg/sq.cm.| Kg./sq. cm. 
a 12 to 15 6.8 770 
0.25 100 9.3 923 
0.125 180-200 6.8 793 














Smith*; these are shown relative to 
impact and bending strength in Table V. 

From the foregoing figures it will be 
seen that the optimum value is reached at 
about 100 mesh, when the fibrous flour 
elements are in the most effective propor- 
tion relative to those of the dust and 
bundle elements. 

It will be apparent that if the method 
of breaking down the wood were to con- 





Fig. 85.—Wood flour, softwood, 200 mesh. 
Mag. 52 diameters. 


sist of a true “defibration” producing 
100 per cent. fibrous elements in the 
form of single tracheids, then the mesh 
number of such a flour would be smaller, 
that is to say, the grain size would be 
larger. 

There are objections raised to the use 
of a coarse wood flour on the grounds 
that it affects surface finish and causes 
difficulties in moulding, particularly 
where thin sections are required. The 
surface finish problem is debatable inas- 
much as many mouldings are produced 
with very coarse fillers, such as tyre cord, 








238 


where the surface finish is quite as good 
as that on many wood-filled products. 
Similarly, it is difficult to see how a coarse 
grade of wood flour would produce any 
great difficulty in moulding, provided that 
the flour elements were fibrous in nature. 
Suppose we consider the 56 mesh flour 
first examined; this was seen to consist of 
bundles of tracheids and may be con- 
sidered to be a coarse flour. The difficul- 
ties encountered by its use would give rise 
presumably in its restricting the flow of 
the mixture into fine apertures in the 
mould, due to the wood flour particles 
being subjected to a filtering action and 
piling up at the entrance to the aperture. 
How fine this aperture would have to be 
to produce this condition, with the mesh 
of flour under discussion, would have to 
be determined by careful experimental 
methods, but it is reasonable to suppose 
that an aperture of 1/25 in:, which is 
twice the mesh size, would not cause 
undue inconvenience in moulding. This 
would represent a cross-sectional thick- 
ness of 1/25 in. in the moulding at this 
point, and it is difficult to visualize any 
moulding wherein the designer has so 
ignored the requirements of mechanical 
strength as to call for a section of this 
thickness. Thus it would seem that the 
coarseness of the wood flour used for fill- 
ing is not so important from this aspect, 
always bearing in mind that the term 
coarseness is relative. For example, one 
speaks of “fine” sawdust, which, in 
terms of wood flour, is extremely coarse 
and would conceivably give rise to the 
aforementioned difficulties. 

The mesh size of wood flour is, on the 
other hand, very important, because, 
assuming we get true defibration in the 
process of manufacture, then the coarser 
the flour we can use the stronger will be 
the finished product, as the fibrous ele- 
ments will be longer and consequently 
more effective. This increase in strength 
with a fibrous filler appears to be due in 
part to the intertwining and interlocking 
of the fibres during the flow period of the 
moulding operation. This point will be 
discussed in greater detail when we come 
to deal with fibrous fillers. 
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Having dealt briefly with the question 
of the effect of mesh size on mechanical 
strength, and having seen that there exists 
what appears to be an optimum value for 
this, one would be led to assume that a 
similar condition appertains in the case 
of the percentage of filler incorporated 
in the moulding powder. That this is so 
is shown by Halls,* who gives a curve 
indicating compressive strength against 
percentage wood flour. Thus Table VI 
shows the figures (taken from the curve) 
for this variation. 

From these figures it will be seen that 
the compressive strength reaches a maxi- 
mum with a 25 per cent. wood flour con- 
tent. These figures are presumably for 
80 mesh flour, as Halls quotes that figure 
as being the most popular, which is also 








Table VI. 
% Wood flour Compressive strength 

p.s.i. 

5 26,250 

10 28, 

15 28,700 

20 28,900 

25 29,000 
28,700 

35 28,200 
27,300 

45 25,800 

50 23,750 








(as we have seen) about the optimum 
value, but, on the other hand, it must be 
borne in mind that the results observed 
so far concern only the one type of wood, 
viz., the softwoods, and it is quite con- 
ceivable that in the case of the more 
highly lignified woods, where the fibre } 
length is as a rule considerably greater than ff 
that encountered in the conifers, the same } 
figures will not be true, and, furthermore, 
these optimum values will, in all proba- 
bility, vary with the species. So that it 
will be seen that if the hardwoods are to 
be used as filling media, then much work 
remains to be done with regard to estab- 
lishing these optimum figures. 

Apart from the critical values relating 
to the resultant strength, we must not 
overlook any that may exist with regard 





* E. E. Halls. 
1942, 307. 


“Fillers for Plastics," September, 
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to moisture content. This is obviously of 
prime importance when considering the 
resultant electrical characteristics. As the 
presence of water in the finished mould- 
ing is most undesirable, it is necessary to 
keep this as low as possible, therefore it 
would seem that the woodflour should be 
incorporated into the resin while quite 
dry. Halls (Loc cit) is of the opinion 
that this may be best achieved by baking 
the flour in an oven in order to remove 
all traces of moisture, and then mixing it 
while hot. 

There are one or two objections to 
this method of ensuring low moisture 
content, the first of which would appear 
to be the undesirability of adding any 
further heat to the already heated resin, 
which would quite conceivably make the 
condensation of this latter beyond con- 
trollable limits. 

The major objection, however, would 
appear to be the effect on the mechanical 
strength, for we have seen that the wood 
fibre develops its maximum strength at a 
moisture content of 4-5 per cent. (see 
April issue). Thus it will be appreciated 
that by completely drying the woodflour 
we are actually weakening the fibres, 
upon which depends the mechanical 
strength of the finished moulding, 


Time taken to reach constant weight. (hrs) 





Atmospheric Humidity (%) at 20°c. 


Percentage Reabsorption at which constant weight occurs 


Fig. 86.—Relationship between percentage 
absorption and percentage humidity. 
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although it should be remembered that as 
the major reaction product resulting from 
the curing process is water, this will be 
re-absorbed to a large extent by the dry 
wood flour and some of its strength will 
be regained, but whether the water so 
absorbed would constitute 4 per cent. to 
5 per cent. of the weight of wood present 
is a problematical point. 

Thus, if we are to produce the 
strongest moulding mechanically, we 
must of necessity sacrifice some of the 
electrical properties, and here again we 
strike an optimum figure of 4-5 per cent. 
moisture content in the wood flour. This 
content requires carefully regulating, a: 
will be seen from a study of the 
re-absorption characteristics of dry wood 
flour. These figures, given by Halls (Loc 
cit), are shown in Table VII, from which 
it will be seen that, with an atmospheric 
humidity of 50 per cent., the re-absorp- 











Table VII. 
Time of Percentage water re-absorbed for 
— atmospheric humidities at 20°C. 
rs. 
50% 75% 100%, 
4 2.9 49 8.4 
4 3.9 6.7 10.6 
1 4.0 8.5 12.2 
2 (Constant 9.0 14.5 
weight) 
4 9.6 16.1 
7 99 17.5 
20 (Constant 20.6 
weight) 
24 (Constant 
weight) 














tion of moisture reaches a constant value 
of 4.0 per cent. in one hour, and, at 75 
per cent. humidity, the re-absorption 
becomes constant at 9.9 per cent. in 7 hrs. 
and so on. 

We see, therefore, that as the atmo- 
spheric humidity increases, so it takes 
longer for stability to become estab- 
lished, and also the point at which 
stability is reached is represented by an 
increasingly high constant water content. 

From these figures we may derive two 
interesting curves. Fig. 86 shows the 
curves for the relationship between the 
percentage re-absorption at which con- 
stant weight occurs and the percentage 
humidity (Curve A), on the one hand. 

(Continued on p. 276) 
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FLEXIBLE FUEL. CELLS 


A British Achievement of Outstanding 
Merit, Born of War-time Research 


T= idea of constructing a tank with 

fuel-retaining cells of flexible non- 
metallic material is as old as the 1914- 
1918 war, but it was not until 1939 and 
1940 that the early self-sealing tanks were 
fitted into fighter and bomber aircraft. It 
was not until 1945 that what might be 
called the apotheosis of this type of fuel 
storage was produced by the combined 
research work of I.C.I., Ltd., and Marston 
Excelsior, Ltd. 

The “ Marflex ” fuel cells, as they are 
called, have four outstanding advantages 
over other types of tanks for aircraft:— 

1. Maximum capacity for available 
space in the aircraft ‘structure. 

2. Low weight/capacity ratio. 

3. Ease of installation in inaccessible 
places. 

4. High protection against fire in 
crash or heavy landings. 


This British development began like all 
similar work with the drive for the pro- 
duction of bullet-proof metal fuel tanks. 
The research quickly developed, however, 
into the production of the flexible type by 
experiments with Neoprene (synthetic 
“rubber ”)-coated fabrics. The Leather- 


cloth Division of I.C.I. made the afore- 


said fabric, while Marston Excelsior 
produced the tanks by a special method 
of tailoring the Neoprene-coated fabric 
on wooden jigs. 

In 1941 the big demands for Neoprene 
for so many other war purposes, and also 


‘the fact that Neoprene has certain dis- 


advantages for tanks of large capacity, 
made it necessary to seek an alternative. 

Experiments with Formvar, the well- 
known synthetic resin produced by the 
Shawinigan Company of Canada, used 
with a multi-ply fabric, gave very good 
results in the conditions then existing, 
and the material was put into production. 

Towards the end of the war very high- 
altitude flying and tropical service raised 
problems of conditions of extreme tem- 
peratures, which Formvar, plasticized 
with diacetin, could not withstand with 
complete satisfaction. Once again I.C.I. 
research provided the answer with a 
fabric proofed with a derivative of 
Formvar, namely, Formvar-glyceryl- 
adipate. This synthetic resin, calendered 
on to two-ply cotton fabric, is stable and 
flexible over a very wide temperature 
range indeed. It is, of course, quite 
impermeable to petrol or aviation spirit. 
The tank material itself consists of a 
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sandwich formed from the fabric with an 
intermass of the resin. 

Marston Excelsior, the fabricators of 
the tanks from the I.C.I. material, have 
excelled in the method of “ tailoring ” on 
to wood formers; these are of wood, 
interlocked and held by screws, and can 
be completely dismantled after the tank 
has been built around it and withdrawn 
through a hole in the tank wall. 

In addition to aircraft fuel tanks, the 
“ Marflex ” principle has been applied to 
self-sealing tanks for amphibious and 
armoured vehicles, large-capacity tanks 
for motor torpedo boats, 2,500-gallon 
storage tanks for carrying aviation fuels 
on rail trucks, and experimental tanks of 
many different types to meet special naval 
requirements. Last, but not least, ground 
storage tanks of 800- and 2,500-gallon 
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capacities have been supplied in large 
quantities both to the Ministry of Aircraft 
Production and the War Office. The 
storage tanks can be rolled up and easily 
transported from point to point, and 
quickly erected again when needed to 
hold stocks of petrol against future 
requirements. 

The cell-walls of the various types of 
these non-metallic tanks vary in weight 
and thickness, according to their purpose. 
For passenger and freight aircraft there 
are light-weight cells with walls .05 in. 
thick and 4 oz./sq. ft. in weight. Cells 
for this purpose provided with a crash- 
protecting layer are 4 in. thick and 13.1 
oz./sq. ft. in weight. Cells for naval 
craft and land vehicles provided with full 
protection against 20 mm. shells are ?- in. 
thick and 24 Ib./sq. ft. in weight. 








PLASTICS IN GERMANY 
(Continued from p. 232.) 


shortage of Rennet Casein the manufac- 
ture of casein plastics in Germany ceased 
in 1941 excepting only the Galalith Co., 
which continued to manufacture on a 
reduced scale until 1944. Most of the 
machinery has been idle for four years, 
with resulting considerable deterioration. 

The following points are considered of 
some interest to the British Casein 
Plastics Industry. 


(1) The methods used by Oechsler 
and Sohn, Ansbach, of producing 
button blanks. 

(2) The machinery for grinding of 
shaped rods for the pen and pencil 
trade. 

(3) The methods used to produce 
fancy patterns. 

(4) Chemicals for the production of 
transparent effects. 

(5) Details of extruding machines 
held to be the best by all casein plastic 
manufacturers. 


About five of the thirteen concerns 
have been partly or completely destroyed. 


BIOS REPORT NO. 92. Item No. 22. 
—This report describes the production of 
acrylonitrile at the Leverkusen plant of 
the I.G. Farbenindustrie for use in the 
manufacture of acrylic resins. The 
report is a chemical engineering one and 
is accompanied by photographs and 
drawings. 

FIAT REPORT NO. 62.—This report 
describes the work of the LG. on poly- 
amides. Most of the polyamides, known 
generally as Igamides, have been deve- 
loped for fibre manufacture and were used 
during the war for the production of tyre 
yarn, parachute yarn, parachute cord, 
and bristles. A maximum production 
was 330 tons per month. With special 
Igamides a lot of preliminary work has 
been done on the injection moulding of 
combs, brushes, shoe trees, hardware for 
furniture and so on. It is also stated 
that billiards balls and bowling balls and 
pins were also manufactured; the loading 
of the former was carried out with 
barium sulphate to give a specific gravity 
equivalent to ivory. 

G 
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World’s Industry 
Employs Plastics 


mma | 
GENERAL ENGINEERING 


Machinery con- 
struction is taking 
increasing advantage 
of the possibilities of 
plastics, according to 
an account in 
“Engineering 
Materials,” 1945/4/ 
331. Long experi- 
ence is ample confirmation that gears of 
modern laminated materials provide 
silent action, whilst a new development 
is foreshadowed in the possibility of 
Nylon for bearings. Shot for blasting 
purposes in the form of Tenite pellets 
is. being manufactured by the Tennessee 
Eastman Corp. Their special virtue, it 
is said, lies in the fact that they are able 
to clean the surface of soft metal with- 
out any abrasive action, in the ordinary 
sense of the word. It would seem that 
their use is especially to be recom- 
mended for the metals where surface 
perfection is highly important if maxi- 
mum fatigue properties are to be 
maintained, e.g., magnesium-base alloys 
(“Scientific American,” 1946/174/ 176). 
Melamine formaldehyde plastics, thermo- 
plastics, and “post-formed” laminates 
are discussed in two accounts in 
“Engineering Materials,” 1946/4/311. 
Low-pressure type laminating _ resin 
developed by the Plastics Division of 
I.C.I. makes possible the production of 
large tough laminates of complicated 
design with simple equipment. A wide 
range of applications is thus opened up 
for these materials, not only in the elec- 
trical, furniture and allied trades, but 
also in shipbuilding, the motor and air- 
craft industries. Contact pressure resins 
are especially suitable for the construc- 
tion of shaped laminated articles, using 








fabric or paper. The resin in question, 
a brown viscous fluid, is applied by 
brushing or bath impregnation. It has 
a resin content of 40-50 per cent., 
depending on the use projected for it, 
and is cured for half an hour at 
100 degrees centigrade (“Chemical Age,” 
1946/54/364). Bending strength of 
plastics by means of a new apparatus 
developed by O. W. Ward and A. Bailey 
is described in A.S.T.M. “Bulletin,” 
1946, January, p. 33. The authors claim 
that accurate reproduceable results are 
obtained by their method on specimens 
weighing as little as one gramme. 
Work on Silicones referred to in the 
yearly report of the B.T.H. Research 
Laboratory was devoted inier alia, to the 
use of these materials as applied finishes 
capable of standing continuous heating 
to 200-250 degrees centigrade. Technical 
difficulties in producing silicone rubbers 
have, it is said, been largely overcome, 
and at present attention is being concen- 
trated on oils and greases. Silicone oils 
exhibit a negligible change in viscosity 
with temperature, and, apart from their 
uses as lubricants, are attracting con- 
siderable interest as hydraulic fluids 
(‘Mechanical World,” 1946/119/ 188). 
Under the name “ Asidbar,” the Koppers 
Co., Pittsburgh, is stated to have 
developed a plastic which is notably acid 
resistant, and can be machined as readily 
as wood (Polyt. Tydscrift, 1946/1/13A, 
March 23). Glass-reinforced plastics are 
discussed in an account in “ Materials 
and Methods,” 1946/23/720. In the 
same journal, on page 762, is reproduced 
an engineering data sheet dealing with 
the storage and preparation of phenolic 
materials prior to moulding. New plastic 
reinforcement for special grades of glass 
fibre has been developed by the Owens- 
Corning Fiberglas Corp. Forming of 
laminated phenolics is described in an 
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account in “Machinery” (London), 
1946/68/53. Handles for saws and 
screwdrivers in ethyl cellulose permit a 
wide range of those decorative qualities 
valued in tool components of this nature. 
The use of the material for hammer 
handles, however, is of more than general 
interest as for this purpose the mechanical 
properties’ demanded are of a_ highly 
specialized nature. 





Highly viscous 
plastics which can be 
moulded to form with 
ihe application of very 
little heat have, it is 
said, been developed 
by the B. F. Goodrich 
Chemical Co. 
Amongst the applica- 
tions cited, are storage components, 
insulators of all types, together with 
components for ovtical instruments such 
as lenses and prisms (“Scientific 
American,” 1946/174/ 176). New lumin- 
ous plastic has been developed by 
Monsanto Chemical Co., it is stated in 
“Engineering Materials,” 1946/4/340. 
It possesses an afterglow potency more 
than double that of any phosphorescent 
thermoplastic produced prior to 1939. 
Decrease in electrical resistance of 
methyl methacrylate, glass-bonded mica, 
glass phenolic laminate, fabric phenolic 
laminate, fibre-filled phenolics and wood 
flour-filled phenolics, after prolonged 
exposure of the materials to fungoid 
attack and atmosphere of 97 per cent. 
relative humidity at 25 degrees Centi- 
grade, has been investigated by J. 
Leutritzand D.B.Herrmann. The report 
is presented in “A.S.T.M. Bulletin,” 
1946, January, 6. 25. Gauze of highly 
reflective properties, and marketed under 
the trade name “Glame,” is referred to 
in “Textile World,’ 1946, January 
(abstracted McGraw-Hill “ Overseas 
Digest,” 1946, February, p. 7). It is a 
fabric-like structure manufactured from 
regenerated cellulose and weighs only 
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4 ozs. per sq. yd. It has a characteristic- 
ally high reflective power for colour. In 
“* Modern Plastics,” 1946/23/121, refer- 
ence is made to the unusual role of 
moulded Durez in combination screw 
drivers and wrenches designed for 
adjustment, etc., in wireless apparatus. 
Here the tool holder is made of metal, 
the wrench and blade section of the 
driver being in plastic. The object is pre- 
sumably to avoid damage to screw heads 
or to the facets of nuts and bolt heads. 


AIRCRAFT 


Requirements for 
laminated plastic 
domes and windows 
in pressurized-cabin 
aircraft are best met 
by methacrylate sheet 
laminated with a 
polyvinyl butyral 
core. Solid acrylic 
sheet, it would seem, has not proved 
entirely satisfactory. (‘ Aviation,” 1946, 
January, cited in McGraw-Hill “ Overseas 
Digest,” 1946, February, p. 14.) Under 
the name of “ Plastipeel,” “ Plastiform,” 
“Plastipaste” and “ Plastitool,” have 
been developed four new plastics intended 
specifically for use by aircraft manufac- 
turers, but obviously capable of much 
more extensive employment. The Duo- 
rite Plastics Industries are the manufac- 
turers . (“Materials and Methods,” 
1946/23/790.) 














MOTORS — 


Automobile body 
produced entirely in 
plastic is notable for 
the use of glass fibre 
reinforcement. It will 
not dent under a blow 
which would severely 
damage bodywork of 
normal steel con- 
struction. The Owens-Corning Glass 
Corp. is responsible for the develop- 
ment of the material. (“ Engineering 
Materials,” 1946/4/343.) 











The silicone resins, 
it is pointed out by G. 
H. Mcintyre, are, in 
spite of their being 
considerably. more 
heat resistant than 
present-day. resins of 
normal constitution, 
not at all likely in the 
form of applied finishes to compete with 
vitreous enamels, although to some extent 
they do help to bridge the gap between 





these latter and the normal stoving 
finishes. (‘‘ Products Finishing,” 1945/ 
10/80.) Plastic cements in_ scientific 


instruments is ably dealt with by J. C. 
Swallow in. “Journal Scientific Instru- 
ments,” 1946/23/44. The use of these 
materials in the construction of instru- 
ments for optical, electrical and chemical 
purposes is discussed at length. Further 
developments in progress will depend to 
an increasing extent on growing apprecia- 
tion and knowledge of the physical and 
chemical properties of plastics and par- 
ticularly of the techniques for handling 
them. Increase of 161 per cent. in the 
activities of the American Plastics Indus- 
try is predicted for 1946 by the American 
Committee for Economic Development. 
(“ Scientific American,” 1946/174/ 107.) 
One authority, indeed, appears to con- 
sider that the industry may already be on 
the way to surpassing this figure and cites 
the growing use of plastics in the motor 
and allied industries. Special lamp unit 
designed to emit germicidal rays is men- 
tioned in “ Scientific American,” 1946/ 
174/170. Pot scourers of Plaskon resin 
manufactured by Downy Products Co. 
are referred to in ‘Popular Science,” 
1946/148/136. Referred to in the same 
journal are straps made of polythene for 
wrist watches, these being manufactured 
by the Pla-Safe Plastics Corp. Adver- 
tisement devices and premium tokens pro- 
duced in plastic materials are referred to 
in an account in “ Scientific American,” 
1946/174/158. The nomenclature of 
plastics and their classification has been 
made by R. J. W. Reynolds and W.' A. 
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Silvester, in a paper read before the 
British Society for International Biblio- 
graphy. (Proc. Brit. Soc. Int. Bibliog., 
1945/7/72.) Particular attention is 
directed to the discussion following this 
paper. Various suggestions made in text- 
books and official classifications have 
been carefully compared. The authors 
remark that the versatility of plastics pre- 
cludes a strictly logical presentation. 
Shoes were manufactured in Russia dur- 
ing the war from polyvinyl chloride, it is 
reported in “ Polyt. Tydscrift,” 1946/1/ 
13a (March 1). In the same journal, on 
page 13B, a reference is made to 
“ Cafelite,” produced, as noted before in 
this journal, from surplus coffee in 
Brazil. Material is valuable for the pro- 
duction of furniture and domestic ware. 
German plastics industry between the 
years 1939-1945 is described in “ Pro- 
ducts Engineering,” 1946/17/218. The 
account is based on the reports of official 
investigators. The industry appears to 
have been particularly efficient in the 
development and application of unsatu- 
rated polymers. The production and 
application of various other plastic ma- 
terials are mentioned, in particular the 
polyamides and unplasticized polyvinyl 
chloride (Luvitherm). Processes for join- 
ing plastic or foil for heat-sealed packag- 
ing is announced by Sav-Way Industries, 
Detroit. (“ Machinist,” 1946/90/58.) 
Nylon and latex in fashion creations are 
discussed in “ Science Illustrated,” 1946/ 
1/32. The account refers to the use of 
melamine in pullovers and to stockings, 
etc., treated with Syton resin. New'suc- 
tion pump for acids manufactured by 
Alden Speare’s Sons Co., U.S.A., takes 
advantage of the ability of numerous 
plastics to withstand the corrosive action 
of chemical media of this type. (‘ Scien- 
tific American,” 1946/174/160.) Plastic 
letters and masks for artists, manufac- 
tured of thin flexible Lumarith sheet and 
coated on one side with a_ special 
pressure-sensitive adhesive, the whole 
being laminated to thin opaque paper, are 
offered by Arthur Brown and Bros. 
(U.S.A.), “Scientific American,” 1946/ 
174/160. 











——— 


cae Te wT 


le 








MAY, 1946 


PLASTICS 245 





The clean lines of the design give an 
air of brightness and spaciousness 
to the bar of this plastics buffet car. 


THE FIRST ALL-PLASTICS 
RAILWAY BUFFET CAR 


WHat is probably the first all-plastics 

buffet car in the world has just been 
added to the Southern Railway’s London- 
Dover boat train. The car was formerly 
a Pullman coach, but has been gutted and 
entirely redesigned, utilising Warerite 
laminated plastics. Walls, bar, partitions 
and table tops are all faced with this 
plastics material in a colour scheme of 
pink, grey and cream, while plastics are 
also employed for the display cases, light- 
ing fittings and curtains. 

The design of the car was undertaken 
by Mr. Richard Levin, a member of the 
Industrial Design Unit of Bakelite, 
Limited. The obiect of this Design Unit 
is to improve designs for plastics and 
to ensure that plastics are properly 


employed. The general effect in this 
coach indicates that all these obiects have 
been successfully achieved. Quite apart 
from the air of freshness and warmth 
which the interior treatment affords, the 
employment of plastics for this purpose 
has, of course, many practical advan- 
tages. They are hygienic and extremely 
light in weight—less than half that of 
aluminium. They will withstand knocks 
and hard wear and effects of travellers’ 
careless treatment in the spilling of hot 
liquids, fruit juices and alcohol do not 
cause permanent blemish. In addition, 
the materials adopted in this instance will 
not support combustion. 

Without straining at the potentialities 
of plastics, the design has exploited them 
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to the full. Advantage has been taken, 
for instance, of the ability to incorporate 
artists’ drawings or patterned fabrics in 
the surface of the sheet, both in the treat- 
ment of the bar top and wall surfaces. 
Entering the coach from either end, the 
vestibule is surfaced with grey Warerite 
wall panels. At one end of the coach is 
the lounge section which is provided with 
a narrow settle round three sides of the 
wall, served by two elliptical tables, which 
are also faced with Warerite material. 
The fabric upholstery on the settle is 
a pink and white-patterned asbestos 
material. This same fabric is repeated in 
the wall surface by being pressed up in 
the Warerite sheet during manufacture. 
This panelling is carried up to ceiling 
height and all junctions are masked with 
hardwood strips in natural oak. Some 
relief is given to the pink-and-white motif 
here by a narrow surround to the window 
frames in grey panelling. The curtains 


‘at the windows are in translucent vinyl 


material which is not only esthetic look- 
ing but easily washed. 

Dividing the lounge section from the 
main bar is a partition a little under 4 ft. 
in height, surmounted by a sheet of 
“Perspex,” affording good visibility 
between the two sections while retaining 
some semblance of privacy in the lounge 
section. The walls of the bar compart- 
ment are in alternate grey and pink 
vertical panels. The background colour 
of each panel is emphasized by a simple 
design consisting of pencilled parallel 
lines in dark grey and pink respectively. 

These panels follow a continuous sweep 
from floor to ceiling, taking a radius in 
their approach to the ceiling of about 
2 ft. The method of construction adopted 
for this purpose was first to build a tim- 
ber framework to the walls of the coach 
on which the Warerite panels are 
mounted by screwing. The junctions 





The lounge section of the buffet car 
in pink and white. Curtains and 
lighting fittings are also of plastics. 
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The}! installation of the 
Warerite wall panels during 
construction. 


between 


panels are as 
before, masked with natural 
oak strips. 


The bar itself is faced 
with the same material in 
grey and the front is con- 
cave, so providing a con- 
tinuous, easy-to-clean sur- 
face, and at the same time 
affording plenty of legroom 
for those standing at the 
bar. In this case, the 
Warerite panels are curved 
throughout their width. This aspect of 
the design is interesting, since the con- 
tinuous line obtained is pleasing to the 
eye, while from the hygienic point of 
view no corners or other crevices are 
formed for the accumulation of dust 
and dirt. The top of the bar is faced 
with cream Warerite panels retained 
in position by inconspicuous aluminium 
angle pieces. This Warerite materia! 
is “blisterproof” and will. withstand 
contact with burning cigarettes, which 
assumes very great importance in modern 
bar treatment. Throughout the full 
length of the bar, which is approxi- 
mately 20 ft., appears a pencil drawing 
of an old-time locomotive and carriages, 
complete with passengers and an excited 
dog in process of outstripping the train. 
This original drawing was made on 
special impregnated paper supplied by 
the plastics manufacturer and was then 
pressed up into the laminated plastics 
sheet during production. As a result of 
this method of fabrication, the design is 
permanently preserved by the film of 
resin which forms over its surface. 

In the building of the bar this same 
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method of constructing a timber frame- 
work was first adopted. There were five 


longitudinal battens at approximately 
9-in. spacing and vertical battens at 
intervals of approximately 3 ft. 6 ins. 

The wall treatment behind the bar is 
similar to that facing it, but terminates 
at its upper extremity in a continuous 
channel lighting fitting of frosted plastics 
material. The transverse partition at the 
exit end of the bar is cream and has let 
into it a small showcase of clear plastics 
material. The. exit to the coach is 
panelled with grey Warerite sheet in the 
same way as the entrance vestibule, 
already discussed. Showcase and lighting 
fixtures are of Perspex worked by 
Thermoplastics, Ltd., of Dunstable. 

Altogether, the design is one which is 
essentially practical and pleasing. It is 
modern without being aggressive and 
achieves an air of spaciousness which is 
attributable probably to the lighting 
scheme as well as to the bold lines of the 
design. The car has undoubtedly created 
a precedent which will be followed in 
many otHer aspects of British rolling- 
stock design. 
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The Silicon Plastics (continued) 
By E. E. HALLS 


In the April issue of this journal the Author 
described the uses of the Silicones in elec- 
trical engineering and the work in America on 
design factors connected with this material. 


[N stating that the silicones should be 
reserved for specific proved applications, 
De Kiep, Hill and Moses conclude as 
follows:— 

1. Tests on silicone resins, treated 
materials, and wound apparatus show 
that the silicone technique:— 

(a) Provides an unusually high order 
of thermal endurance. 

(b) Entails relatively minor changes 
to process, principally those of 
baking temperatures. 

(c) Permits high temperature ratings 
of certain types of apparatus. 


2. Silicone resins and silicone bonded 
composite insulating materials promise 
considerable improvement in the thermal 
endurance of electrical insulation. A 
conservative estimate of 50 to 75 degrees 
C. over conventional class B insulatings 
is given. 

3. A recommendation is made that 
silicone insulation is recognized by a new 
classification in A.I.E.E. standards, and 
that tentatively a limit be established for 
this insulation at 40 degrees C. above the 
present observed temperature (by resist- 
ance) for class B. Also, an increase in 
hot-spot allowance of 5 degrees C. is 
suggested and that the limiting hot-spot 
temperature for high-temperature silicone 
insulation be set at 170 degrees C. 
(130 degrees C. is the limit for class B). 

The silicone products are treated from 
another angle of electrical application in 
“The Proceedings of The Institute of 
Radio Engineers,” July, 1945, Vol. 33, 
No. 7, p. 441, by Shailer L. Bass and 
T. A. Kauppi, both of the Dow Corning 
Corpn., under the heading of “ Silicones: 
A New Class of High Polymers of 


Interest to the Radio Industry.” They 
summarize these new _ organo-silicon- 
oxides as liquid dielectrics, electrical 
sealing compounds, insulating varnishes, 
and many other forms in which organic 
dielectrics are known. They state that 
the liquids are low-loss dielectrics over a 
wide-frequency svectrum and are used to 
waterproof ceramic surfaces to prevent 
leakage at high humidities. . The sealing 
compounds are used to exclude moisture 
from disconnect junctions in aircraft 
ignition systems and are useful in radio 
components for the same purpose. The 
resins in the radio field are natural com- 
plements to inorganic insulants such as 
mica, fibrous glass, and asbestos, and can 
provide insulation to withstand long over- 
loads at severe humidities or high operat- 
ing temperatures. Where the informa- 
tion already given can be augmented, 
abstracts are given below ant to the radio 
field. 

Radio apparatus has depended upon 
organic and inorganic dieiectrics. The 
organic ones, used in a variety of 
physical forms, include moulded plastics, 
wire coatings, potting compounds, 
cements, liquid and wax impregnants. 
When service conditions require stability 
at elevated temperatures, the organic 
dielectrics soon reveal a limit of useful- 
ness. As in the electric motor field, 
already dealt with in detail, rate of age- 
ing is determined by the time period for 
failure to meet test with respect to a 
particular physical property, e.g., flexi- 
bility, and it quite closely follows the rule 
of half the life for every rise of 10 
degrees C. in temperature. The ultimate 
decomposition product of an organic 
dielectric is carbon., i.e.,.a non-conductor 
becomes a conductor. 

The inorganic materials which include 
quartz, vitreous silica, glass, asbestos, 
mica and ceramics, and which are much 
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Fig. 7. —Structure of vitreous 
silica (Moore, ‘Chem. and Ind.” 
p. 1027, Nov., 1939). 


relied upon in radio communication 
equipment, are all based chemically and 
structurally upon a framework of atoms 
of silicon and oxygen. All these materials 
are really high polymers, large molecules, 
with the silicon atorns bonded through 
oxygen atoms. Their heat stability is 
this silicon-oxygen-silicon bonding; their 
limitation is the restriction in physical 
condition to _ relatively 
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They cover the forms cited above as 
necessary for the radio industry. 

The interlacing structure of silicon and 
oxygen atoms is represented by that for 
vitreous silica as illustrated in Fig. 7, 
which shows types of silicon-oxygen link- 
ages in two dimensions. This demon- 
strates both the complexity of the struc- 
ture and the infinite possibilities. It is 
not surprising that the researches on sili- 
cones were an outgrowth from research 
in glass, stimulated by the possibility of 
obtaining glass-like plastics at the Corning 
Glass Works. 

The liquid silicones illustrated in Tables 
1 and 2 (see April issue), covering the 
physical properties of the Dow Corning 
type 500 and type 200 fluids respectively. 
They are supplied to specifications with 
viscosity limits within 5 per cent of the 
rated viscosity at 24 degrees C., heat 
stability of less than 5 per cent. viscosity 
increase after 96 hours at 160 degrees C., 
and volatility less than 2 per cent. weight 
loss after 48 hours at 200 degrees C. 
(except that volatility limits apply to vis- 
cosity grades 20 centistokes upward). 
Fig. 8 shows the very low temperature 
coefficient of viscosity for the materials of 
Table 1, and the still lower values for 
those of Table 2. Some petroleum oils 
are included for comparison. 
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Fig. 8.—Viscosity tempera- 
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41=DOW CORNING 200 FLUID, 1000 


DOW CORNING 200 FLUID, 
DOW CORNING 200 FLUID, A 
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Fig. 9.—Comparative effect of temperature 
on dielectric constant. 


Fig. 9 shows the effect of tempera- 
ture upon dielectric constant, with trans- 
former oil for comparison, and Fig. 12 
upon power factor, again with a hydro- 
carbon oil for comparison. 

All these liquid silicones tend to wet 
and adhere preferentially to siliceous 
surfaces and the non-volatile higher vis- 
cosity types can be rather permanently 
absorbed. For use to induce water- 
repellency on ceramic and glass surface, 
the articles treated must be scrupulously 
clean. Articles are best treated direct 
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Fig. 10.—Comparative effect of temperature 
on power factor. 
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from the annealing ovens, preferably 
while still warm. They are treated in the 
non-volatile silicone dissolved in a non- 
inflammable solvent, allowed to drain, 
and then baked for two hours at 160 
degrees C., which fixes the silicone film 
on the surface of the insulators. 

The silicone film of these highly water- 
repellent surfaces, under high humidities 
and condensing conditions, prevents the 
moisture from forming a_ continuous 
liquid film over the surface. 

Tests show that the surface resistance 
of insulators, when freshly treated, is 
infinite, and that it stays at high values 
over long periods of time even under 
immersion in water. 

The heat-stable silicone greases, apart 
from use as moisture-proof sealing media 
for disconnect junctions of aircraft igni- 
tion systems, and to prevent corona from 
cutting the insulation, are useful as lubri- 
cants and protective media on shafts and 
moving parts of radio equipment, e.g., 
variable condensers, geared mechanisms 
of remote control, coil sliders, etc. They 
are mould resistant, and by their mois- 
ture-proof sealing, impart mould protec- 
tion to the components concerned. 

For coil impregnation, the authors cite 
the following conditions:— 

(1) After impregnating, allow the sol- 

vent to dry off. 

(2) Give an intermediate baking of 
2 to 4 hours at 150 degrees C. 

(3) Cure for 1 to 3 hours at 250 degrees 
C. until the varnish becomes tack 
free. 

The hard silicone mass which results 
is claimed to be still flexible, and not 
only is it moisture proof, but it is not 
deteriorated by oils and is resistant to 
chemicals. The flexibility of this type of 
resin is shown by the thermal endurance 
test results graphically expressed in 
Fig. 11. Organic varnish and Dow 
Corning 993 resin are included in this. 
The curves show that the rate of reduc- 
tion in flexibility of the varnish films 
with change in temperature is approxi- 
mately the same for both organic and 
silicone varnish films, i.e., to reduce the 
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Fig. 11.—Thermal endurance of silicone 
insulating resin compared with high quality 
organic insulating varnish. 


elongation of the resin film to a degree 
at which the coating cracks when bent 
over a }-in. mandrel, the time required 
on the thermal ageing test is roughly 
halved for each 10 degrees C. rise in 
temperature. It is to be noted that the 
silicone ageing curve is 100 degrees C. 
higher than that for the organic varnish. 
Under normal operating conditions, 
longer life is secured from the silicone 
insulation or a higher operating tempera- 
ture is permissible for the same service 
life. 

This greater thermal resistance of the 
silicone insulation means longer resist- 
ance to ageing, longer period before 
water and moisture-proofing properties 
becomes deteriorated to.a level that 
impairs electrical efficiency, longer period 
before loss of flexibility causes danger- 
ous embrittlement, and longer period 
before insulation resistance falls off to a 
serious level. Bass and Kauppi, there- 
fore stress the advantages of silicone 
insulation not only to permit of increased 
horse-power for a given size, and to per- 
mit of greater freedom from overload 
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failures, but also for prolonging life of 
electrical equipment in locations that are 
hot, wet or severely corrosive. They are 
also capable of withstanding mechanical 
stresses of vibration, impact and the like. 

The thermosetting silicone resins are 
supplied in solution form for bonding 
and laminating purposes. Fibre glass 
and asbestos textiles can be bonded to 
themselves or to mica. The material is 
impregnated or coated, and the treated 
cloth or sheet is then bonded to produce 
the laminate in the usual type of press, 
but at the relatively high temperatures of 
230 to 250 degrees C. About an hour’s 
curing time is necessary, but the press 
time can be less than this, and the curing 
completed at the same temperature in-an 
oven. These resins for laminates are 
similar to the phenol-formaldehydes in 
that they pass through a thermoplastic 
stage, but they differ in that conversion 
to the final heat-hardened condition pro- 
ceeds much more slowly. This is an 
important stage, the rate of final cure 
determining the properties of the result- 
ant piece to some extent. Generally, the 
longer the cure the better the flexibility. 

Regarding the use of silicone liquids for 
providing water repellency to ceramic 
insulators, for which purpose there is a 
real need for an efficient medium and the 
silicones appear to be eminently suitable, 
Bass and Kauppi mention the use of 
organo-silicon chlorides which have been 
used for the same purpose. U.S. Patent 
No. 2,306,222 (W. I. Patnode and General 
Electric Co.) covers this field. These 
chlorides hydrolyse in the presence of 
moisture to give hydrochloric acid and 
a silicone. At first sight, the process of 
their application would seem to be objec- 
tionable for electrical components. A loss 
of insulation would be expected if the 
acid is not completely removed, and cor- 
rosion possibilities would be anticipated. 
From America complete success has been 
reported, and application in practice 
appears to have been quite extensive. The 
materials are not available in this country, 
and what trials have been made are 
understood to have been a failure, with 
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reduced insulation and corrosion as fore- 
cast. These adverse results may be 
accounted for by failure to acquire the 
correct technique in application. Much 
more confidence can be placed in the sili- 
cone liquids, not only for the radio indus- 
try, but in other electrical fields as well. 
However, by no means the last of the 
organo-silicon-halides has been heard. 
Much important detail was given in The 
General Electric Review, August, 1944, 
Vol. 47, No. 8, p. 6, in an article entitled 
“Organo Silicon Films,” by Dr. Francis 
J. Norton, of the G.E.C. Research 
Laboratory. The trade mark of the 
G.E.C.’g water-repellent compounds is 
“ Dri-Film.” | Norton shows how dri- 
film greatly increases the resistance of 
ceramic insulators to elecirical surface- 
leakage under conditions of , high 
humidity and dewpoint condensation, and 
explains the critical conditions for the 
application of the film. The following 
information is taken from this source. 
Norton used a mixture of crude methyl 
chloro-silanes to produce water-repellent 
surface treatment. The vapour pressure 
of this material at room temperatures of 
25 degrees C. is about 200 mm. The 
vapour of the Chloro-Silane reacts very 
rapidly with the moisture absorbed on the 
surface to be treated. Hydrochloric acid 
is split off, and a thin water-repellent film 
is left deposited on the surfaces where this 
reaction has occurred. The hydrochloric 
acid is said to evaporate rapidly from the 
ceramic surface, leaving the non-volatile 
layer that gives the water repellency. 
Norton suggests the reaction with water 
proceeds as shown in Fig. 12, and sug- 
gests that the methyl (CH,-) groups pre- 
sent a hydrophobic-surface which water 
has little tendency to wet (13). 
Normally all surfaces have absorbed 
water molecules, the number depending 
upon the relative humidity, and the nature 
of the surface (14, 15). For water films 
on Silica, Parks found a thickness of 
13 x 10° cm. in equilibrium with satu- 
rated water vapour at 15 degrees C. 
Briggs found 0.45 x 10° cm. at 80 per 
cent. and 2.7 x 10° at 99 per cent. rela- 
tive humidity. Using 3A = 3 x 10° cm. 
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Fig. 12.—Reaction of methyl-chloro-silane 
with water. 


as the diameter of the water molecule, 
the water layer at these high humidities 
is about 100 molecules thick. Other 
values for crystalline solid surfaces have 
been determined by Jans, Brooks and 
Boyd (16). 

For the best treatment of steatite sur- 
faces, Norton states that they should be 
in equilibrium with 50 to 90 per cent. 
relative humidity. The methyl-chloro- 
silane vapours should not be applied if 
there is visible condensed water on the 
ceramic surfaces. The condensed water 
would result in thick, isolated, non- 
uniform patches of the hydrolysis pro- 
duct; pre-conditioning at 50 to 90 per 
cent. humidity is found to be satisfactory. 

The water-repellent film produced on 
steatite under these conditions is excep- 
tionally thin. For example, a ceramic coil 
former of surface area of 400 sq. cms. 
gained 0.0075 gms. on treatment, or 
1.8 x 10° gms./sq. cm. Using a film 
density of unity, the film thickness is 
1.9 x 10° cm. which is less than the wave 
length of visible light. 

Norton also estimates the film thick- 
ness from large-scale information. About 
800 coil formers can be treated in a 40- 
cubic-ft. cabinet by 25 c.c. of dri-film 
methyl-chloro-silane, or 28 gms. This 
yields about 16 gms. of deposited material 
over 320,000 sq. cm. or 5 x 10° gms./sq. 
cm. giving a thickness of 5 x 10° cm. 
for the film, if it is uniform and of 
density 1, and if the efficiency of applica- 
tion is 100 per cent. 

Fig. 13 shows the formal representa- 
tion of the silicone which forms the 
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Fig. 13.—Representation of silicone. 











rnK SS fH fH eh Ss SF OUD OS 


a a a a ne ee ee ee 


SS Sage ea ee he Se a) 


ur- 


rial 


ica- 


nta- 
the 








MAY, 1946 


CH, CH, CH, CH, CH, CH 
esd er , 


i Si Si 
No” ~~. ee er 


Fig. 14.—Probable arrangement of silicone 
molecule in space. 


water-repellent layer. This does not repre- 
sent the actual spacial orientation of the 
constituent atoms. A reasonable orienta- 
tion is given in Fig. 14, which yields a 
molecule having a closely packed sur- 
face consisting of methyl groups, forming 
the water-repellent hydrophobic surface, 
characteristic of chloro-silane-treated 
ceramics. The silicone and oxygen atoms 
of the silicone are bonded to the under- 
lying silicate surface by subsidiary val- 
ence forces. 

Calculated from models, the area 
theoretically covered by one molecule of 
(CH,).SiCl, that reacts to form one 
(CH,SiO) unit can be calculated. The 
methyl groups are the deciding factor in 
the spacing, and they are about 3A apart 
from carbon atom to carbon atom. The 
chains can be 4A from one another. The 
area is 3(3+4) or 21 sq. A per molecular 
unit of two methyl groups, one silicon 
atom and one oxygen atom. The mole- 
cular weight of dimethyl dichloro silane 
is 129 gms. Taking Avogadro’s number 
as 6.023 x 10* molecules per mole, the 
area per mole is 21 x 10!° x 6.023 x 10% 
or 1.26 x 10° sq. cms. or 1.26 x 105 M? 
per mole, i.e., about 1,000 M? per gram 
of the material applied for a mono- 
molecular layer on the surface. . 

The thickness of the monomolecular 
layer of silicone of the orientation shown 
in Fig. 14 is about 6A or 6 x 10° cm. 

A laboratory method for applying the 
methyl-chloro-silanes is to prehumidify 
the ceramics if necessary, and place them 
in a glass vessel with inlet and outlet 
tubes. The silane is fed in bypassing 
dry air through two or three bottles of 
the silane. This ensures closest equili- 
brium and constant composition from 
the last bottle when several silanes are 
employed in admixture. Only a few 
minutes’ exposure is necessary because 
of the rapidity of hydrolysis, and this 
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time gives all that is required for diffu- 
sion of vapours to all parts of the 
ceramic. The treated parts are next 
aired to allow the hydrochloric acid to 
vaporize. Most of the acid is gone in 
10 minutes and two hours of airing is 
said to be ample, but further improve- 
ment is noted in electrical characteristics 
on aging beyond 24 hours. 

Recommendations for the handling of 
methyl chloro silanes are given, because 
contact with the skin causes hydrolysis 
and the formation of hydrochloric acid 
there, and inhaling the vapours produces 
the acid internally. A good hood with 
exhaust to take vapours away, and no 
naked lights, are advocated. No cumu- 
lative toxic effects have yet been 
reported. 

Figs. 15 and 16 show the wooden 
cabinet equipment for large-scale treat- 
ment. The ceramics are stacked in 
wooden trays painted with phenolic resin- 
base varnish and having bases consisting 
of Saran screens. The cabinet is about 
70-cubic ft. capacity and is provided with 
closed circuit air circulation. The methyl 
chloro silane is introduced into this 
system by having a glass dish on a hot- 
plate and dropping 50 c.c. of the liquid 
into it, maximum temperature being 
150 degrees C. 

Vapour concentration calculations are 
made for efficiency and fire-risk reasons; 
50 c.c. of liquid is 56 gms., or 0.434 mole, 
equivalent to 9.7 litres of vapour at 
N.T.P. or 10.7 litres under room condi- 
tions. This is 0.54 per cent. of volume 
concentration in the cabinet. The lower 
inflammability limit is 3.4 per cent. 

After a 20-minute treatment time, a 
tight damper in an exhaust pipe is 
opened and the residual vapours, which 
contain hydrochloric acid, are blown to 
atmosphere for 10 mins. The treated 
components are then removed, given a 
two-hour period of airing, and they can 
be passed to assembly or store. 

For assessing the value of the treatment 
under the most severe conditions, elec- 
trical surface leakage was measured dur- 
ing condensation of liquid water drops 
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Fig. 15.—Cabinet (open) for chloro-silane 
vapour treatment of ceramics. 


on the ceramic surface. The parts were 
frozen to —10 degrees C., and then trans- 
ferred to a controlled atmosphere of 
100 per cent. humidity at 25 degrees C. 
Electrical tests were made at 500 volts D.C. 
using a megohm bridge, the leads from 
the latter passing through long glass tubes 
into the humidity chamber. This pro- 
vided long leakage paths, but also the 
glass was protected by methyl-chloro- 
silane treatment. 

Under these test conditions the surface 
resistance of the specimen generally fell 
within 1 min. and continued to drop for 
5 to 10 mins. This lowest reading was 
recorded as the resistance value under 
dew-point conditions. Again, after 
several hours at 25 degrees C. in 
100 per cent. humidity, the surface resist- 
ance would gradually rise somewhat, and 
continue to rise until all liquid drops of 
water disappeared. The value then 
would be the surface resistance at 100 per 
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Fig. 16.—The cabinet closed. Note circu- 
lating ventilating systems. 


cent. humidity without condensation. 
The lowest value always accompanied 
visible condensed water, and the general 
appearance of the moisture film paralleled 
the electrical resistance of the surface 
under dew-point conditions. 

On materials rendered water repellent 
by means of methyl-chloro-silanes, water 
condenses in very tiny droplets, velvety 
in appearance, the drops standing up with 
high-contact angle. They are not in con- 
tact with one another, and the electrical 
surface resistance is high. Untreated sur- 
faces, whether glazed or unglazed, acquire 
large droplets or large wetted areas 
with poor electrical surface resistance. 
This is shown in Fig. 17, in which at 
very high magnification the isolated drops 
at high contact angle on treated surfaces 
are shown on the left, and the large 
wetted areas on untreated ceramic are 
portrayed on the right. It is pointed out 
that waxed surfaces occupied an inter- 
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Fig. 17.—Enlarged water droplets on 
chloro-silane-treated ceramics and (right) 
spreading of water on untreated material. 


mediate position with medium-sized 
droplets and _ intermediate electrical 
resistance. 


Curtis carried out extensive work on 
surface-resistance measurement (17, 18). 
Fig. 18 uses his data for glazed and un- 
glazed porcelain, and for lavite, at differ- 
ent humidities, and on the 100 per cent. 
humidity line, Norton enters his results 
for steatite (similar base to lavite), un- 
glazed and with and without methyl- 
chloro-silane treatment. The value for 
unglazed steatite, untreated, fits into the 
extension of Curtis’s curves. The treated 
sample at 100 per cent. humidity has 
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Fig. 18.—Variation of surface resistance of 

ceramics, with relative humidity (H. L. 

Curtis, Bulletin of the Bureau of Standards, 

ll, 359, 1915) measurements inside dew- 
point conditions. 


approximately the same resistance as 
lavite at 50 per cent. or porcelain at 
60 per cent. humidity. 

’ (To be continued) 
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PLASTICS IN THE LABORATORY 
(Continued from p. 231). 


the plastics mentioned). Plastics, gener- 
ally, are rather lighter in weight than 
glassware (wall thickness being equal). 
Additional note: Handles for taps upon 
the laboratory bench, moulded in con- 
trasting colours and bearing the descrip- 


tion of the service, i.e., gas, compressed 
air, vacuum and water, offer greater 
safety in eliminating the danger of open- 
ing the wrong tap. 

The author especially thanks the 
laboratory furnishers, Townson and 
Messer, Ltd., J. W. Towers and Co., Ltd., 
and Griffin and Tatlock, Ltd., for valuable 
information. 
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PRODUCTION 
NEws 


CHEMICAL RESEARCH EXHIBITION 

This exhibition, which is to be held at 
the Tea Centre, Lower Regent Street (corner 
of Jermyn Street), London, S.W.1, will open 
on June 5, the Wednesday of Victory Week. 
The exhibition is designed to show some of 
the major achievements of chemical research 
during the war, and to demonstrate their 
even greater importance in peace time. 

The exhibition is divided into five main 
sections, each based on a great British 
chemical discovery which is not only notable 
scientifically but offers great potentialities 
for the common weal. 

The section “The Chemist versus 
Disease” is devoted to the part played by 
chemical research in combating disease and 
improving sanitation, conditions of a cen- 
tury ago being contrasted with those of 
to-day. Particular emphasis is laid on the 
sulpha drugs, penicillin and Paludrine (the 
latest and greatest anti-malarial). 

“The Chemist and Your Food” outlines 
the part played by the chemical industry in 
modern agriculture. Though this section 
naturally deals with synthetic fertilizers, it 
is mainly concerned with the evolution of 
chemical methods for combating moulds, 
bacteria and weeds. The new selective 
weed-killer, Methoxone, is the highlight, and 
the story of this discovery, development and 
use is illustrated with models, diagrams and 
photographs. 

Chemical warfare against predatory and 
disease-bearing insects has a section to itself. 
The new insecticide ‘Gammexane” is 
described in detail with the help of historical 
montages, a display of specimens, and mole- 
cular models of the four isomers of benzene 
hexachloride. Lists show the numerous 
pests—domestic, industrial and agricultural 
—to which the toxicity of “Gammexane ” 
is already proved. 

The section on “The Chemist and 
Plastics” centres round “Perspex” and 
polythene, two of the greatest recent dis- 
coveries in the field of plastics. The history 
of “ Perspex” is summarized, and a molecu- 
lar model illustrates the process of poly- 
merization of methyl methacrylate. 
“Perspex” exhibits include noses, shields 
and turrets of aircraft, corrugated sheets for 
roof lighting, surgical and dental equipment; 
prisms and lenses, as well as a large number 
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Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal and Trade Notes 


of domestic articles. The polythene exhibit 
will give many people their first opportunity 
of seeing this latest achievement of British 
chemistry. Special displays explain its con- 
tribution to the development of radar. The 
value of its electrical properties is further 
shown in telephone, radio, television and 
submarine cables. Exhibits show its use as 
a waterproof packing material for drugs, 
notably mepacrine, and for a large number 
of domestic and industrial applications, 
including acid-proof containers, funnels and 
piping. 

The final section is devoted to Ardil, the 
wool-like protein fibre made from monkey 
nuts. The underlying chemical theory is 
illustrated by diagrams and models showing 
the breakdown of proteins into amino acids, 
and the reassembly of these into proteins 
of a different nature. This is followed by 
a demonstration of the process used for the 
manufacture of Ardil, and exhibits of fabrics 
in which Ardil is combined with wool, 
cotton and rayon. 

The exhibition, which is organized by 
IL.C.1, is being produced by Mr. Galvin 
Wright. The architect is Mr. Basi] Spence. 
It will be open daily from 10.30 a.m. to 
8 p.m. (Sundays 2 till 7 p.m.) until June 28 
inclusive. 

A charge of 1s. will be made for admis- 
sion, and all proceeds will be given to the 
Empire Fund for Cancer Research. 


JENSEN AND NICHOLSON, LTD., of 
Carpenters Road, Stratford, London, E., has 
issued a leaflet describing “ Solventless,” a 
new impregnating medium containing no 
solvent. The varnish is a new synthetic 
thermo-setting varnish, which is stoved at 
300 degrees F. to secure polymerization. 
This should prove of great interest to the 
electrical industry. 


PLASTICS INSTITUTE OF AUSTRA- 
LIA has decided to make an annual award 
for the best paper submitted each year upon 
any .subject having a relevancy to matters 
affecting the plastics industry. It is proposed 
to award a plaque of special design to the 
person submitting the prize-winning paper. 
Entry forms may be obtained from the 
Secretary, Wingello House, Angel Place, 
Sydney, N.S.W. 
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U.S. STYRENE.—The Office of Rubber 
Reserve, Reconstruction Finance Corpora- 
tion, acting on recommendations made by 
the Civilian Production Administration, has 
decided to make available for consumers 
outside the rubber industry such quantities 
of monomeric styrene as may be produced 
in excess of the requirements of the govern- 
ment’s synthetic rubber programme. This 
will be sold in tank car lots at 13 cents a 
pound. It is reported that the U.S. Koppers 
plant has gone into production with styrene, 
possibly intended for Buna S polymerization 
plants and polystyrene plastics makers. 


D.S.LR. EXPENDITURE.—The Depart- 
ment of Scientific and Industrial Research 
estimates its expenditure for 1945-6 to be 
£1,817,217 and for 1946-7 to be £2,711,567. 


SUNVIC TECHNICAL PUBLICATION. 
—We have received from Sunvic Controls, 
Ltd., a description of the proportioning head 
made by this firm for fitting to standard 
toluene regulators for thermostatic control. 
Copies can be obtained by writing to 
Stanhope House, Kean Street, Aldwych, 
London, W.C.2. 


PLASTICS EXHIBITION.—In associa- 
tion with the British Plastics Federation, 
the “ Daily Sketch ” will hold a plastics exhi- 
bition at the Dorland Hall, London, in 
November. 


B. LAPORTE, LTD., of Luton, chemical 
manufacturers, with their associated com- 
panies, National Titanium Pigments, Ltd., 
and Genoxide, Ltd., have opened a sales 
office at 17, Cadogan Street, Glasgow, C.2, 
to cope with their increasing sales in 
Scotland. 


ASSOCIATED LEAD MANUFAC- 
TURERS, LTD. (Home Sales Dept.), pre- 
viously located at their emergency war-time 
address, Limpsfield Court,- Oxted, Surrey, 
have now returned to London, and all future 
Home Sales inquiries should be addressed to 
their new offices at 12-15, Finsbury Circus, 
London, E.C.2. Telephone: London Wall 
4394, 

The Buying and Alloy Departments have 
also removed from 17, Waterloo Place, 
S.W.1, to the above address, which will now 
serve the London Home Sales and Alloy 
Sales and Buying Departments of the con- 
stituent companies. 
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DR. NICKELL, Chairman of Monsanto 
Chemicals, has been the recipient of the: 
cordial recognition, by the workers of the 
company, of his work in promoting their 
general welfare. He was presented at 
Ruabon with his portrait painted by Mme. 
Rotinoff. 


PITTER GAUGE AND PRECISION 
TOOL CO. announce that Col. D. R. 
Johnson has been appointed Sales Manager 
of the company. After wide experience in 
the R.A.O.C. and R.E.M.E., he took over 
control of the Inspectorate of Fighting 
Vehicles Testing Station at Farnborough im 
July, 1944. 


REED BROS. (ENGINEERING), LTD... 
announce that they have just occupied a new 
works situated at Cuba Street, Millwall, 
London, E.14, which they have recently pur- 
chased. The premises have a total floor 
space of 20,000 square feet, equipped with 
overhead travelling cranes suitable for 
handling heavy machinery. A machine shop 
of adequate size is being installed, including - 
lathes which will take up to 30 ft. long and’ 
a planing machine 16 ft. by 6 ft. by 6 ft. 
This will enable them to deal adequately 
with their rapidly expanding business of 
reconditioning, converting and manufactur- 
ing hydraulic, plastics and rubber and 
chemical plant and machinery. Correspond- 
ence should continue to be addressed to their- 
City office at Bevis Marks House, E.C.3. 


RHYMNEY ENGINEERING’ CO., 
LTD., has been formed to develop and 
market the latest mechanical processes for 
winning coal. The company will be jointly 
owned by Powell Duffryn and International! 
Combustion. The first directors are Edmund 
Hann, chairman, and Sir George Usher, 
deputy chairman, Mr. F. G. _ Penny,. 
M.L.Mech.E., M.LC.E., and Mr. Ivor 
Williams. 

The company intends to exploit the 
latest processes developed in Great Britain,. 
the United States, Germany and Holland. 


Society Meetings 

The 14th Annual General Meeting of the- 
Plastics. Group of the Society of Chemical 
Industry will be held at Stewart’s Restaurant, 
50, Old Bond Street, London, W.1, at 5 p.m. 
on Thursday, May 23. At 7 p.m. at Burling- 
ton House, Piccadilly, London, a paper will 
be read entitled “The Tropical Behaviour 
of Cellulose Acetate Films,” by N. J. L.. 
Megson and A. K. Unsworth with V. E. 
Yarsley and W. J. Grant. 
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BRITISH PLASTICS FEDERATION 
LUNCH 

On April 10, 1946, at the Savoy Hotel, 
London, the British Plastics Federation held 
what must have been the most brilliant 
luncheon party in its history. The meeting 
was honoured by the presence of the Rt. 
Hon. the Lord Mayor of London and his 
Sheriffs, the Rt. Hon. Mr. Oliver Lyttelton, 
the chief guest of the evening, and many 
representatives of the country’s great indus- 
tries and of the Government. 

In his speech of welcome to the distin- 
guished guests, the Chairman of the Federa- 
tion, Mr. H. W. Graesser-Thomas, referred 
to the progress made during the difficult 
years and to the part the industry had played 
in this last most technical of wars, on the 
seas with the Navy, in the field with the 
Army, and in the air with the Air Force. 
He referred, also, to the part played in 
peace-time, to the collaboration with the 
electrical industry, and to the uses of plastics 
in motorcar manufacture, and in the con- 
struction of railway carriages and trucks. Of 
the future he was optimistic, and continued: 

“We are straining at the starting gate, 
eagerly anxious to join in the race of the 
export stakes and deliver our share of the 
prize money to the Nation for the purchase 
of food. We, like other industries, are ham- 
pered by the lack of new tools, owing to the 
calling up of our skilled toolmakers. I 
regret to tell you that our representations -to 
the Government on this score—to us so 
vitally important—have so far fallen on deaf 
ears. 

“I would remind you especially that for 
six long, weary years of war more than 95 
per cent. of the total plastics production of 
this country has gone either directly into the 
forging of weapons of war, or passed into 
the hands of the various Government 
Departments for the furtherance of the war 
effort. Imagine, therefore, the terrific transi- 
tion problem that now confronts us—the new 
plant and equipment, particularly new tools 
and moulds, which must be brought into 
being before we can put to practical accom- 
plishment the wealth of knowledge, experi- 
ence and enthusiasm which our members 
possess.. We have the markets, we have the 
will power and the skill power, and we feel 
we are more than fully entitled to expect 
the understanding, support and collaboration 
of our Government. 

“ Our members will take advantage, in the 
usual full measure, of the opportunity pro- 
vided by Trade Exhibitions to place their 
wares before their consumers; but there is 
another type of Exhibition—if, indeed, such 
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a word is appropriate to the occasion—which 
I should like to mention. This concerns the 
link between the industry, through the 
Federation, and the Worshipful Company of 
Horners. A joint committee has just been 
formed, which could better be described’ as 
a team of artists or designers, who will paint 
a picture on a canvas covering centuries, 
which will breathe the spirit of British 
energy, enterprise and accomplishment from 
the ancient handicrafts of the Horners down 
on through the ages to the magic of the 
modern machines. This Exhibition—let us 
use the modern term—wiil be held in one of 
the ancient city halls, and will, we hope, 
receive the patronage of the Right Honour- 
able the Lord Mayor.” 

In reply to the toast of welcome to the 
guests, Mr. Oliver Lyttelton paid a great 
tribute to the work of the industry and the 
Federation, and made a special plea for 
improving design in industry. 

He instanced the plastic industry as part 
of the new march of science, in which we 
were creating wonders and the provision of 
all things to everybody with a minimum of 
labour, and urged the necessity of teaching 
ourselves the need of understanding leisure 
and of using it. The engineers and chemists 
were making the most astonishing devices 
and machines, but we pay far less attention 
and devote far too little intelligence to how 
they are to be used. Every year we make the 
telephone better, and every year we use it 
less well. The new Rolls-Royce, which will 
sell at about £4,000, will be capable of 
90-100 miles an hour, and yet it will, per- 
haps, be the slowest means of getting from 
the Bank of England to Charing Cross. 

It is quite ridiculous to use the equip- 
ment, the apparatus and the facilities of the 
20th century with a 19th-century mind. Man 
must learn to educate himself. When he has 
done this, Mr. Lyttelton said, we shall also 
banish hunger, and we shall live without the 
desire of destroying one another. 

“It is quite certain,” he concluded, “ that 
you here have made, and will make, a great 
contribution: to the leisure upon which I 
have tried to let my imagination play. This 
afternoon I enter the plea, indeed the prayer, 
that we should all, by precept and example, 
begin to play a part in a more lively fashion 
in the fundamental problems, in the 
economic field, how to exchange our wealth 
amongst ourselves, how to use it, how to use 
our leisure, how to re-establish the elegancies 
of life, and—in the wider field—how to pro- 
tect our society and our civilization from 
the impact and appalling tragedy of strife 
and of war.” 
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REVIEW 


The following abstracts have been made from specifications at the Patent Office, with the permission 
of the Controller of H.M. Stationery Office. Complete specifications can be obtained from the 
Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each. 


B.P. 574,482. Application date: 24.12.42. 
Accepted: 8.1.46. 


Polymerisation of Vinyl Chloride. 

R. G. R. Bacon, L. B. Morgan and W. B. 
Whatley. To: Imperial Chemical Industries, 
Ltd. 
. Modification of B.P. 573,366. The modi- 
fication consists in the employment of water 
soluble thiosulphate with the purpose of 
taking up molecular oxygen. 


B.P. 574,488. Application date: 5.7.43. 
Convention date (U.S.A.): 9.7.42. 
Accepted: 8.1.46. 


Improvements in or relating to the 
Plasticization of Polyamides, and Polyester 
Amides. To: E. I. du Pont de Nemours. 

Refers to the use of 5-65 per cent. of 
monohydric alcohol esters such as those of 
(9)10-phenylol stearic acid (e.g. its methyl 
ester) as plasticizers. 


B.P. 574,606. Application date: 1.12.41. 
Convention date (U.S.A.): 9.11.40. 
Accepted: 14.1.46. 


Complex Esters and Polymers thereof. 
To: Pittsburgh Plate Glass Co. 

Process for the manufacture of polyesters 
by esterifying a polybasic acid (carbonic 
acid) or its equivalent with the monohydroxy 
carboxylic acid ester of an unsaturated alco- 
hol. Examples of unsaturated alcohols 
quoted: allyl alcohol and methallyl alcohol. 
Lactic acid is quoted as an example of 
monohydroxy carboxylic acid. 


B.P. 574,639. Application date: 29.6.44. 
Accepted: 14.1.46. 


Improvements in or relating to Injection 
Moulding Machines. F. K. Goldhard and 
D. D. Prenn. 

Relates to an improved mechanism for 
clamping the die plates together during the 
injection period. 


B.P. 574,648. Application date: 26.2.43. 
Convention date (U.S.A.):  26.2.42. 
Accepted: 15.1.46. 

Manufacture of Unsaturated Hydrocar- 
bons. To: Imperial Chemical Industries, 
Ltd. 

Process for cracking one or more high 


molecular weight interpolymers of ethylene 
with one or more polymerizable organic 
compounds with at least one double bond, 
at a temperature between 325 degrees and 
700 degrees C. at reduced pressure and in 
the presence of a catalyst. 


B.P. 574,653. Application date: 20.8.43. 
Convention date (U.S.A.): 25.9.42. 
Accepted: 15.1.46. 


Improved Organo-Silicon Compounds and 
Method of making them. R. F. Fleming, 
junr. To: Corning Glass Works. 


B.P. 574,656. Application date 23.12.43. 
Accepted: 15.1.46. 


Improvements in or relating to the 
Flanging of Pipes, Conduits and the like of 
Plastic Materials, G. Haim and H. P. Zade. 
To: Arc Manufacturing Co. 

Method and tool for the H.F. welding of 
plastic flanges to plastic pipes. Material 
quoted: Polyvinylchloride. 


B.P. 574,657. Application date: 23.12.43. 
Accepted: 15.1.46. 


Improvements in or relating to the Joining 
of Flanged Pipes and the like of Plastic. 
G. Haim and H. P. Zade. To: Arc Manu- 
facturing Co. 

See also 574,656. Refers to methods for 
welding together by means of H.F. current 
flanged plastic pipes of thermoplastic 
materials such as P.V.C. 


B.P. 574,679. Application date: 18.2.43. 
Convention date (U.S.A.):  18.2.42. 
Accepted 16.1.46. 


Polymeric Esters. To: Imperial Chemical 
Industries, Ltd. 

Manufacture of polymeric esters by heat- 
ing an aliphatic aldehyde (e.g. formaldehyde) 
and the monomeric or polymeric anhydrides 
of a dicarboxylic acid with at least three 
contiguous atoms between its carboxyl- 
groups (e.g. glutaric-, adipic, pimelic, sebacic 
acid, etc.). 


B.P. 574,688. Application date: 23.7.43. 
Convention date (U.S.A.):  23.7.42. 
Accepted: 16.1.46. 


Improvements in or relating to the Poly- 
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merization of Tetrafluorethylene. To: E. I. 
du Pont de Nemours. 

Relates to the polymerization of tetra- 
fluorethylene at a pressure above 500 Ib./ 
sq. in. and at temperatures between 
55 degrees and 240 degrees C. in the 
presence of water and oxygen, ozone or an 
organic peroxide. The material so obtained 
is useful for the making of flexible tubing 
for corrosive liquids, gaskets, packings, 
diaphragms, bearings, bottle closures, etc. 


B.P. 574,713. Application date: 
Convention date (U.S.A.): 
Accepted: 17.1.46. 


Polyamides. To: Wingfoot Corporation. 

Process for the production of polyamides 
by heating dicarboxylic acids (e.g. adipic or 
sebacic acid) with ethylene bis (3-aminopro- 
pyl) ether. 


9.3.43. 
24.11.42. 


B.P. 574,739. Application date: 6.5.42. 
Accepted: 18.1.46. ; 
Treatment of Linear Polymers with 


Formaldehyde or Formaldehyde-liberating 
Substance. D. A. Harper and R. J. W. 
Reynolds. To: Imperial Chemical Indus- 
tries, Ltd. 


B.P. 574,790. Application date: 
Accepted: 21.1.46. 

Phenol-Formaldehyde Resins. W. Charl- 
ton, J. B. Harrison and L. E. Perrins. To: 
Imperial Chemical Industries, Ltd. 

Relates to the manufacture of phenol- 
formaldehyde resins based on O-cresol. 
The process comprises heating of a mixture 
of O-cresol with a monohydric phenol 
(O-cyclohexyl phenol or P-Cyclohexyl 
phenol) with formaldehyde in the presence of 
caustic soda as alkaline catalyst. 


B.P. 574,804. Application date: 
Accepted: 22.1.46. 


21.2.44. 


5.1.43. 


Improvements in Plastic Materials par- 


ticularly applicable for the covering of elec- 
tric conductors. E. W. Mills. To: British 
Insulated Cables, Ltd. 

Plastic compound containing polyvinyl 
chloride or a vinyl chloride-vinyl acetate 
copolymer and a plasticizer (55-80 per cent. 
by weight). Liquid methyl methacrylate or 
acrylic esters are given as examples of 
plasticizers which give the compound tacki- 
ness and plasticity similar to unvulcanized 
rubber, so that it can be processed in the 
same way and with the same machinery as 
rubber. Subsequent heat treatment (poly- 
merization) converts the material, so that it 
resembles vulcanized rubber. 
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B.P. 574,791. Application date: 21.2.44, 
Accepted: 21.1.46. 
Phenol-Formaldehyde Resins. W. Charl- 


ton, J. B. Harrison and L. E. Perrins. 
Imperial Chemical Industries, Ltd. 

Relates to the manufacture of oil-soluble 
phenol-formaldehyde. resins and comprises 
heating a mixture of a monohydric phenol, 
for instance O-Cyclohexyl phenol, ar-tetra- 
hydro-alpha-naphtho with minor proportions 
of other monohydric phenols (P-tertiary- 
butyl phenol, P-Cyclohexyl phenol) with 
formaldehyde in the presence of . caustic 
soda as catalyst. 


B.P. 574,863. Application date: 10.12.42. 
Convention date (Canada): 28.7.42. 
Accepted: 23.1.46. 


Polymerization of Vinyl Esters in Emul- 


To: 


sion. M. Kiar. To: Shawinigan Chemicals, 
Ltd. 
B.P. 574,898. Application date: 11.1.43. 


Accepted: 25.1.46. 


Improvements in or relating to Reinforced 
Rubber Articles. L. R. Herndon. To: E. I. 
du Pont de Nemours. 

Process for manufacturing reinforced 
rubber articles (rubber tyres and the like) 
by applying an active hydrogen-containing 
reinforcing material, an active hydrogen- 
containing rubber and a_ polyisocyanate, 
thiocyanate, or a mixture of both, com- 
bining the mix with vulcanizable rubber 
and subsequent vulcanizing treatment. 


B.P. 574,901. Application date: 
Accepted: 25.1.46. 
Improvements in or relating to Rubber 
and Rubber-like Materials. G. H. Latham. 
To: E. I. du Pont de Nemours and Co. 
Relates to the modification of aldehyde- 
modified rubbers by reacting them with 
diiso-cyanate. 


B.P. 574,919. Application date: 
Convention date (U.S.A.): 
Accepted: 25.1.46. 

Improvements in or relating to the Mas-u- 
facture of Articles of Rubber-like Material. 

To: International Latex Processes, Ltd. 

Manufacture of articles of rubber-like 
material by direct condensation from 
aqueous dispersions of rubber-like copoly- 
mers of butadiene and styrene. 


B.P. 574,956. Application date: 31.12.43. 
Accepted: 28.1.46. 


Improvements in or relating to the Manu- 
facture of Synthetic Linear Polyamide Yarn. 


24.2.43. 


4.5.44, 
10.5.43. 
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E.I. du Pont de Nemours and Co. To: 
Imperial Chemical Industries, Ltd. 


B.P. 574,971. Application date: 6.12.40. 
Accepted: 29.1.46. 

Improvements in or relating to the Manu- 
facture of Transparent Products. J. R. 
Myles and L. Snowden. To: Imperial 
Chemical Industries, Ltd. 

Process for the manufacture of flexible 
and transparent articles by cutting, mould- 
ing, calendering or casting chlorinated 
polythene. Chlorination is carried out in 
the presence of a chlorine stable medium 
until the chlorine content reaches 35-70 per 
cent. by weight. Plasticizers, lubricants, etc., 
may be added. 


B.P. 575,073. Application date: 25.2.44. 
Accepted: 1.2.46. 

Production of cellulose ethers and of 
articles made therefrom. J. E. Jones, J. H. 
Sharphouse and J. Downing. 

Concerns improvements in the production 
of cellulose ethers having an improved 
resistance to heat. 


B.P. 575,096. Application date: 26.11.41. 
Accepted: 4.2.46. 

Improvements in the Manufacture of 
Chlorinated Polythenes. J. R. Myles and 
P. J. Garner. To: Imperial Chemical Indus- 
tries, Ltd. 

Process for the manufacture of chlorinated 
polythenes by chlorination in the presence 
of an inert liquid (carbon tetrachloride) and 
in the absence of oxygen. The reaction is 
accelerated by illumination of the reaction 
zone with fluorescent tubes. 


B.P. 575,125. Application date: 30.7.42. 
Accepted: 5.2.46. 

Improvements in or relating to Cellular 
Materials. W. I. Taylor. To: British 
Celanese, Ltd. 

A material made according to B.P. 
575,124, cut to shape, is made waterproof 
by filling the open spaces on the surface 
with a film-forming material and a finely 
divided solid filler (ethyl cellulose, sawdust 
and acetone are quoted as components of 
such a filling material). Subsequently the 
surface of the cellular block is coated with 
varnish. 


B.P. 575,124. Application date: 24.6.42. 
Accepted: 5.2.46. 
Improvements in the production of 
Thermoplastic Materials in Fibrous or 
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Cellular Form. W. I. Taylor. To: British 
Celanese, Ltd. 

Relates to the production of water- 
resistant materials of low specific gravity, 
by subjecting to elevated temperature and 
pressure a composition comprising a cellu- 
lose ester (cellulose acetate-stearate) and a 
volatile solvent for a cellulose ester in such 
proportions that the composition does not 
flow at ordinary temperatures, afterwards 
suddenly relaxing the pressure so that rapid 
vaporization of the solvent takes place 
together with drying of the composition into 
a cellular mass of low specific gravity. 


B.P. 575,126. Application date: 30.7.42. 
Accepted: 5.2.46. 

Improvements relating to Plastic Composi- 
tions suitable for filling surfaces of cellular 
material. W. I. Taylor. To: British 
Celanese, Ltd. 

Similar to B.P. 575,125. 


B.P. 575,134. Application date: 14.10.43. 
Convention date (U.S.A.): 4.2.43. 
Accepted: 5.2.46. 

Vulcanizable Polymerization Products. 
To: Monsanto Chemical Company. 
Reveals a process of rendering vulcanis- 
able polymers soft and tacky so that they 
are easier to process, and refers particularly 
to the treatment of synthetic polymers. It 
comprises treatment of synthetic rubber 

(Buna S.) with the condensation product of 

a keton (acetone) and an aliphatic amine 

(ethanolamine or ethylene diamine). 


B.P. 575,137. Application date: 3.11.43. 
Convention date (U.S.A.): 26.9.42. 
Accepted: 5.2.46. 

Improvements in Plasticized Natural or 


-Synthetic Rubber-like Compositions. To: 


American Cyanamid Company. 
Improvements consisting in softening and 
plasticizing of rubber-like compositions by 
admixing butyl-beta-phenoxy-propionate, 
butyl-beta-cyclohexyl-propionate, N-hexyl- 
beta-phenoxy-propionate. 


B.P. 575,200. Application date: 10.2.44. 
Accepted: 7.2.46. 

Improvements in the Moulding of Syn- 
thetic Resins and in the articles produced 
thereby. J. Prior. To: Lumb Hall 
Engineering Co., Ltd. 

Moulding process for multicoloured 
products employing coloured premoulded 
designs inserted into a background of a 
different colour; the body of the background 
is afterwards moulded around the preformed 
inserts. 
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B.P. 575,260. Application date: 12.10.43. 
Convention date: 14.4.42. Accepted: 
11.2.46. 


Improvements in or relating to the Insolu- 
bilization of Hydroxylated Polymers. To: 
Imperial Chemical Industries, Ltd. 


B.P. 575,284. Application date: 
Accepted: 12.2.46. 


Improvements in and relating to the 
Manufacture of Artificial Aqueous Suspen- 
sions of Rubber, Rubber Substitutes and 
Rubber-like Substances. N. Talalay. 

Stable dispersions which mix readily with 
natural latices are prepared by masticating 
natural or synthetic rubbers until plastic in 
the presence of a soap, the acid radical of 
which is saponified by tetramethyl or tetra- 
ethyl ammonium hydroxide, triethanolamine 
or benzylamine. 


B.P. 575,296. Application date: 
Accepted: 12.2.46. 


Improvements in or relating to the Manu- 
facture of Artificial Threads. R. B. Richards. 
To: Imperial Chemical Industries, Ltd. 

Elastic filaments produced from molten 
polythene (molecular weight 10,000-30,000) 
by extruding from a spinneret at a tempera- 
ture between 150-320 degrees C. and subse- 
quent chilling for solidification. The fila- 
ments are then stretched in the course of 
the winding operation at a controlled rate. 
(Rate of winding up at least three times 
the rate of extrusion.) 


B.P. 575,323. Application date: 8.12.43 and 
17.1.44. Accepted: 13.2.46. 


Improvements in Injection Moulding 
Machines for Thermosetting Materials. 
R. H. Windsor and E. Gaspar. 


B.P. 575,326. Application date: 15.12.43. 
Accepted: 13.2.46. 


Improvements in or relating to the Pro- 
duction of Moulded or Coated Articles. 
R. J. Stevens and P. C. Major. 

Method of producing plastic mouldings or 
coatings by simultaneously spraying an acid 
hardener and a plastic syrup from two or 
more nozzles into a mould or on to the 
article to be covered. 


B.P. 575,381. Application date: 
Accepted: 15.2.46. 


Improvements in or relating to the Manu- 
facture of Vinyl Chloride. H. M. Stanley. 
To: The Distillers Co., Ltd. 

Manufacture of vinyl chloride by reacting 
acetylene and hydrogen chloride at a tem- 
perature between 120 and 150 degrees C. 


1.7.43. 


26.1.44, 


1.7.41. 
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in the presence of a catalyst (mercuric 
chloride) supported on active carbon and 
suspended in an inert diluent (paraffin oil, 
di-iso-propylbenzene, pentachloroethane, 
etc.). Better temperature control and more 
economical use of the catalyst are claimed 
to be the improvements. 


B.P. 575,386. Application date: 
Accepted: 15.2.46. 


Improvements in or relating to complex 
esters and polymers thereof and methods of 
preparing same. Pittsburgh Plate Glass Co. 

Method of preparing complex esters by 
treating an alkyl ester of an aliphatic 
hydroxy carboxylic acid with an acid ester 
(or a salt therefrom) of a polybasic car- 
boxylic acid and an unsaturated aliphatic 
monohydric alcohol. 


B.P. 575,419. Application date: 
Convention date (U.S.A.): 
Accepted: 18.2.46. 


Polyamides. To: Wingfoot Corporation. 

Production of polyamides by hydrogena- 
tion of N-cyclo-hexyl-3-amino-propionitrile 
in the presence of nickel (as catalyst), separa- 
tion of the resulting mono- and di-amines by 
distillation and heating these mono- or 
di-compounds with a polycarboxylic acid. 
Hydrogenation is carried out at approxi- 
mately 125 degrees C. and approximately 
1,500 1b./sq. in. 


B.P. 575,477. Application date: 
Accepted: 20.2.46. 


Improvements in or relating to Resinous 
Compositions and to Fabrics or like porous 
Materials coated therewith. B. J. Balfe. 
To: Imperial Chemical Industries, Ltd. 

Resinous composition comprising a poly- 
vinyl acetal resin obtained by partial 
hydrolysis of polyvinyl acetate and subse- 
quent condensation thereof with formalde- 
hyde, and a resinous ester of a polyhydric 
alcohol with a saturated aliphatic polybasic 
acid (glyceryl adipate or diethylene glycol 
sebacate). Fabrics so impregnated are 
highly flexible and resistant to hydrocarbons. 


B.P. 575,541. Application date: 9.12.43. 
Convention date (U.S.A.): 15.10.42. 
Accepted: 22.2.46. 

Improvements in or relating to the Plasti- 
cizing ‘and Softening of Rubber and 
Synthetic Rubber-like Materials. To Ameri- 
can Cyanamid Co. 

Process of plasticizing rubber with thiodi- 
propionic acid esters and dibutyl thiodi- 
hydroacrylate or ditetrahydrofurfuryl 
thiodihydroacrylate in particular. 


12.2.42, 


1.9.43. 


26.2.43. 


19.2.43. 
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I.C.I. 





in 
I.C.I. manufacture the following 
plastics : 
Polythene 
Methyl Methacrylate 
Nylon 
Polyvinyl Chloride 


Urea Formaldehyde 


Phenol Formaldehyde 


Moulders and manufacturers are 
invited to discuss their plastics 
problems with I.C.I. Technical and 
Research staff whose services are 


freely available. 
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ONE OF THE OUTSTANDING 
L.C.1. PLASTICS 


Phenol Formaldehyde powders — for 
the production of all types of mould- 
ings, simple or intricate. The example 
shown above is typical of the excel- 
lent components produced from I.C.1. 
p.f. powders which possess good 
mechanical and electrical properties. 


‘| These powders are available in a 


number of grades to suit the par- 
ticular uses” for which they are 
recommended. 


INDUSTRIES’ LTD. 
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Planned Mould Maintenance 
Service Aids Economical Production 


Section XIX 


This present section will be devoted to 
further consideration of other typical mould 
designs and automatic _ insert - feeding 
mechanisms for delivering cylindrically shaped 
components into modified kinds of conventional 
injection moulds. 

The first illustrated mechanism is one which 
feeds the inserts from the back of the mould, 
employing a reciprocating plate and push pins 
similar to the usual ejector gear. Also incor- 
porated is a sliding cam plate for locking the 
inserts in position, this plate operating in 
unison with opening and closing movements of 
the mould blocks. By this means inadvertent 
endwise displacement of an insert is ouviated. 

Connected with this construction there is also 
depicted a very simple type of automatic check 
action to the vertical operating slide for the 
insert lock plate. This mechanism is capable 
of being readily adapted and used on most 
types of injectiow moulds using vertically acting 
slides for withdrawing cores, levers, pins, etc., 
as is usual practice. 


T= necessity for maintaining insert 
feeding constructions of the simplest 
mechanical nature possible when 
employed on injection moulds, them- 
selves usually of an intricate character, 
has been consistently urged throughout 
the preceding published sections on this 
subject of injection mould designs and 
associated maintenance problems. Here 
again at the outset of a further article 
no apology is made for once more invit- 
ing readers, and especially those con- 
nected with mould designing matters, to 
bear this important point continually in 
mind when developing mould construc- 
tions and attempting to evolve satisfac- 
tory insert, sorting, feeding or handling 
equipment. 

Generally the addition of mechanism 
for dealing with inserts is bound to 
increase the complexity and number of 
working parts; and simplicity of construc- 
tion and operation is not always easy to 
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attain, because of number and variety of 
different movements or other mechanical 
features involved in providing fully auto- 
matic feed to a mould layout already 
complicated by such factors as the fol- 
lowing:— 

Multiplicity of cavities, peculiarities in 
their shape or location in relation to part- 
ing-line, awkwardly placed  corings, 
undercuts or recesses, runners and air 
vents required, ejector pin arrangements; 
all these and many other factors which 
space here forbids detailing may combine 
to entail an extremely intricate final con- 
struction of the mould, which the designer 
and engineer may despair of successfully 
adapting to work with automatic insert 
feed. 

Nevertheless, efforts to secure simple 
designs will repay, even though pro- 
longed thought and attention is required 
to achieve them, because where they have 
been realized, the finished tool will give 
valuable benefits in the shape of enhanced 
smoothness of operation, quicker mould- 
ing cycle, longer trouble-free working 
life, reduction in frequency and serious- 
ness of mould breakdowns, and conse- 
quently less costly maintenance service 
when once the mould has been placed 
into production use. 

To secure these advantages from simple 
mould designs it may sometimes be neces- 
sary for the designer very drastically to 
modify other aspects of the design, apart 
from the proposed automatic insert feed. 
In actual fact, many instances could be 
given by the author to illustrate this, that 
only by making substantial simplifica- 
tions to the whole layout of a mould was 
it possible and economical to employ 
such a type of feed. 

Expressed in broad general terms, the 











guiding principles of the designer should 
be: simplicity of construction, an essen- 
tial minimum of working parts, substan- 
tial surface areas making sliding or 
rotational contact, avoidance of spring 
actions as far as practicable, ample means 
for applying lubricant to vital spots of 
mechanism, openness of the construction 
to permit ready access for such opera- 
tions as cleaning, oiling, and making 
minor adjustments for taking up effects 
of wear or errors, the automatic insert 
feeding devices wherever possible to be 
operated by and from the normal move- 
ments of the mould blocks, or by some 
interlocking means to prevent mistiming. 


Insert Feeding Requirements Making for 
Complication to Mould Design 


Before proceeding with the discussion 
upon the first design of insert feed, it’ will 
perhaps serve a useful purpose very 
briefly to list a number of the more 
important factors which tend to necessi- 
tate a complicated injection mould design 
and construction, so that mould engineers 
being appraised of their important effects 
upon design layout may be led to ensure 
that adequate attention is paid to these 
points during the initial stages of the 
development of the mould design, and 
that they may be covered by the simplest 
form of arrangement. 

The policy of roughly getting out the 
design of insert feed and then deferring 
the final layout of this until rest of mould 
construction has been almost completed 
is one which often leads to worry, added 
expense and unsatisfactory mechanisms. 

Five of the chief factors as regards 
importance and frequency are here given, 
but this is by no means an exhaustive list, 
as there are a number of more minor 
points which may affect the degree of 
simplicity or otherwise possible in a 
mould construction. 


(1) Difficult Cavity Layouts 

Where a set of insert components have 
to be delivered and positioned during 
injection to awkwardly situated cavities, 
such as ones very deep, or recessed on 
their sides, or lying at difficult angles to 


264 PLASTICS 


MAY, 1946 


the parting-line plane, the designer may 
encounter serious obstacles to _ the 
inauguration of his automatic feed. 

In some instances where the above 
objections are present it may be necessary 
to feed the inserts from the rear of the 
mould. To do so may in turn involve 
splitting up the mould block into several 
portions fastened together instead of 
employing a solid piece. This may be 
required in order to obtain the requisite 
housing for the insert magazine, chute 
or stack, as the case may be, and the 
delivery mechanism, etc. Alternative 
routes for feeding the inserts should be 
considered in all cases where the cavities 
are situated in difficult locations, in order 
to determine the easiest, simplest and 
safest form of feed, and, what is equally 
important, the least complicated mechani- 
cal movements to obtain delivery. 

Again, difficult corings of the mould 
cavity may interfere with the installation 
of an automatic feed, because of the 
inability to combine or even to install 
both the necessary core drawing and 
insert feeding mechanism within the 
mould block. Here again a balance will 
have to be struck by the designer to 
weigh up the advantages to be derived 
from the use of intricate cores, as against 
the loss occasioned by not having auto- 
matic feed for the inserts. In many 
instances more economical production 
will ensue by simplifying the core operat- 
ing features, in order to utilize the quicker 
and more reliable feed. 


(2) Rate of Delivery of Inserts 

The rate of delivery of inserts to keep 
pace with the rapidity of the moulding 
cycle will also be another. important 
factor likely to cause designing compli- 
cations. Here once again simplicity 
should be an essential characteristic of 
any automatic feeds installed so that 
operation of the moulds shall be as 
smooth as possible. Intricate mechanical 
devices usually mean slower speed of 
operation, whilst use of a large number 
of working parts in the form of springs, 
levers, cams, slides and the like merely 
tend to increase the number of points at 
which wear, errors and eventual failure 
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may occur. At the same time additional 
maintenance attention will normally be 
required to keep the mechanism operat- 
ing satisfactorily, in contrast to the simple 
type of device. 


(3) Multiple Cavity Insert-feeding 

In those cases where the mould has to 
have a large number of cavities it is 
preferable to design some form of auto- 
matic feed, in order to eliminate slow 
manual movements required for inserting 
parts to be moulded-in. But this factor 
of itself tends to involve more intricately 
fashioned moulds, and it may often be 
advisable for the designer to reach a 
balance by eliminating some of the mould 
cavities, so as to retain a reasonable 
degree of simplicity of construction. 
Where this can be done considerable sav- 
ing both in initial cost of the mould and 
its upkeep charges may be secured. 
Where the insert-feeding device is not 
actuated by the gravity of the parts being 
fed, but by mechanical means, it may 
also be found that feeding a large number 
of inserts imposes too great a load upon 
the moulds or machine to render the 
working of the moulds either efficient or 
safe. From this standpoint, too, the 
designer will have to assess availability 
and feasibility of the layout. 

Much could be said in connection with 
this point. Some designers incline to the 
view that it is better to have the maxi- 
mum number of cavities in the mould 
even at the expense of an efficient auto- 
matic feeding arrangement; others believe 
that the number of cavities in the mould 
should be cut down to the minimum, so 
as to be free to go to considerable lengths 
to install adequately rapid feed of the 
inserts. 

Unfortunately, no hard rule can be laid 
down, since each mould design is unique 
and must be judged on its own merits. 
The only sure guide that can here be 
given is to aim always at simplicity of 
construction first, and the maximum num- 
ber of cavities second. 


(4) Accuracy in Locating the Insert 


Instances are sometimes encountered 
where the purchaser of the injection 
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moulding desires a component with the 
location of the insert piece held within 
very small limits of variation. Especially 
will this be required in respect of the 
amount of projection of an insert beyond 
the face of the moulded article. Such 
needs as these will demand a most effi- 
cient and accurately constructed feeding 
mechanism, with possibly some additional 
device for ensuring close accuracy of 
location of the insert within the mould 
cavity. In the illustrated examples of 
automatic feeds about to be described in 
the present article, two simple yet very 
effective ways in which accurate posi- 
tioning of the insert can be obtained will 
be given in order to indicate ways in 
which such requirements can be met. 

Sometimes the mould designer will’ be 
presented with the request to fashion an 
injection moulding in which a specially 
shaped metallic insert is to be located in 
relationship to some other point on the 
moulding. Particular difficulties may 
arise in this connection should the insert 
component be of unusual shape instead of 
the ordinary cylindrical rod or rectangu- 
lar strip. Requirements of this kind often 
tax the ingenuity of the mould designer 
and constructing engineer, but in all 
solutions the object should be simplicity 
so far as-possible. To assist in obtaining 
those ends the author would commend a 
plan often adopted by him. It is simply 
this: When a mould layout has been duly 
completed to the designer’s satisfaction, 
it is put on one side for a day or two, 
and then referred to again, each feature 
being checked over carefully in the light 
of the following questions:—‘* How does 
it function?” “Is it efficient?” “Is the 
function really necessary?” ‘Can the 
movement or construction be reasonably 
simplified? ” 

The above may appear elementary 
queries, but in practice it is surprising 
how often this second check over of a 
layout will reveal unnecessary move- 
ments and working members, improved 
and simplified means for achieving the 
same ends by means of which savings in 
first cost of the moulds may be effected 
as well as the evolution of a better con- 
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struction likely to give less operating 
troubles when placed into use. 


(5) Locking the Insert 

In many injection moulds it is insuffi- 
cient merely to deliver an insert com- 
ponent to its proper place in the mould 
area. If it should be of large surface 
area, or located in such a fashion as to 
lie along the path of the incoming plastic 
stream, it will be necessary to impart 
some form of lock or check upon endwise 
movement. If this is not done it will be 
difficult to retain the insert in its correct 
place, due to the powerful thrust exerted 
by the plastic stream which will push the 
insert out of place. This further require- 
ment will, in many cases, incur additional 
complications to the mould design, but 
to show how it may very simply be 
secured an example will be given latér in 
this article. This will serve as some 
guide to those encountering this particular 
difficulty. 

Again, it may be found that an insert, 
because of its shape, must be restrained 
not only from endwise movement but 
also from rotational tendencies when sub- 
jected to the impact of the injecting 
plastic material. This will again present 
the designer with difficulties, and maybe 
necessitate complications in the proposed 
mould construction. In ensuing pages a 
very economical and foolproof way in 
which this trouble may be solved will be 
explained. 

This latter point is extremely important 
for other reasons, which are worthy of 
note at this stage of the discussion. 
Failure to provide adequate means for 
securing a positive stop against inad- 
vertent endwise movement when located 
in the cavity, or to lock it at this point to 
obviate rotation, will not only result in 
faulty mouldings and slower rates of pro- 
duction, but may become the commencing 
causes of very serious mould breakdown. 
One has only to realize what takes place 
in the mould when the plastic material 
is injected therein and to appreciate the 
pressure behind that stream, to under- 
stand the damage which might ensue 
from an insert being forced back into its 
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seating and jamming itself there. Or 
such a dislodged component may become 
trapped with some vitally important 
mould member, which, unable to function 
in its proper manner, becomes strained 
and may break. Then, again, an insert 
may be forced back and no serious harm 
is done at that “shot.” But the delivery 
of further inserts to that cavity may be 
impeded, and if a few more “ shots ” are 
taken by an unobservant operator the 
minor trapping of the insert may develop 
into a very serious matter, entailing a 
great amount of repair and overhauling 
work from the maintenance toolmaker. 

Wherever possible such checking and 
locking means when installed should be 
entirely automatic in action, rather than 
accomplished by separate manual move- 
ments on the part of the operator. In 
addition, the timing mechanism to ensure 
the operation and relaxation of the lock 
should be synchronized with the normal 
working of the moulds themselves. 

In the illustrated examples of mould 
insert. feeds now to be given, the author 
has endeavoured to select types of 
construction possessing the foregoing 
features of simplicity of construction, 
fewness of working parts, full auto- 
matic action, accurate positioning, and 
locking means for the insert as dis- 
tinct from its delivery, and, above all, 
that kind of mechanism in every case 
which will give the least amount of 
operating trouble and have the fewest 
snags for the maintenance engineer. 


An Interesting Push-pin Type of 
Automatic Feed 


The illustration of the mould design 
and incorporated automatic feed shown 
at Fig. 1 gives a completely sectioned 
view of the assembled movable mould 
block only, in which member all the 
equipment for delivering, checking and 
locking the insert in place is housed. 
The main portions of the cavities are also 
situated in this half of the mould. 

The mould is of the twin-cavity type 
for producing a pair of identically shaped 
domed knobs which are hollowed out for 
a specified depth at their largest dia- 
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metered end by the interposition of fixed 
cores members attached to the stationary 
mould block, illustration of which has 
been omitted from the drawing for the 
sake of clearness. Each moulding has 
the insert moulded-in at its smaller 
domed end, and the amount of projection 
beyond the endface had to be controlled 
within close limits of variation. 

At this point the writer would request 
readers to refer back to a previous section, 
as published in the April issue of the 
journal, and to compare the designs of 
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automatic feed illustrated on pages 211 
and 213 with that illustrated herewith 
in Fig. 1. 

That previously published design, it 
should be noticed, provided for deliver- 
ing insert components along a line parallel 
with the parting-line surface of the mould 
blocks. The cavities were formed in that 
mould with exactly half in each mould 
block being split across their longest 
dimension. Consequently, the parting- 
line surface ofthe blocks was cut out to 
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take a slide to which push-pins and other 
gear was attached, whereby the insert 
parts could be pushed out of a suitably 
positioned magazine in a direction across 
the parting-line surface into the cavity 
area. 

With the design now to be considered, 
however, a very important difference 
should be noted. It is, that the inserts 
are fed in a line at right-angles to the 
parting-line surface of the moulds, start- 
ing in from the rear of the movable block, 
being passed directly into and through 
the bottom of each 
cavity. This will be 
clearly understood 
by referring to the 
view in Fig. 1. 

This method of 


BUSH K feeding inserts will, 


doubtless, be of 

much interest, be- 

cause numberless in- 

jection-mould 

designs have to be 

constructed in this 
| manner in order to 
Y 
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facilitate machining 
and constructional 
needs, and it offers a 
simple way of over- 
coming feeding re- 
quirements. 

Another important 

int to be re- 
marked at this stage 
is that this construc- 
tion also embraces a 
foolproof checking 
action against end- 
wise shift of the 
insert when placed into its correct 
position in the cavity. 

This risk of inadvertent endwise move- 
ment is entirely obviated in an extremely 
simple manner, the mechanism for per- 
forming this function being so arranged 
as to operate in synchronism with the 
rest of the motions of the automatic feed- 
ing device. Because of this useful adap- 
tation its application will be found 
especially valuable in all injection moulds 
where an insert must be retained within 
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very close limits during the entire injec- 
tion cycle. 

Referring now to the first view of this 
mould, as shown in Fig. 1, it will be 
observed that the movable mould block 
A is built up on its rear (right-hand) face 
to carry the requisite mechanism for 
comprising the automatic feed. First, a 
stiff-sectioned steel back plate Bis 
secured in permanent fashion to the block 
by means of ordinary set screws or cap 
screws. Dowels should also be provided 
to impart correct register. This plate 
should, of course, be made exactly 
parallel. 

Interposed between this back plate and 
the movable block are a number of small 
spacer pieces, as at C, these being 
employed in order’ to obtain a parallel 
space between plate B and the block. 
Needless to say, these spacers should also 
be ground up exactly parallel and the 
same thickness. The number of spacers 
required in the present example is three, 
one long one running along the bottom 
edge of block, and two shorter ones for 
the top edge. This is necessary so as to 
leave an adequate gap into which the 
magazine member may be introduced, as 
will be explained later. 

The upper portion of the block A is 
gapped out on its rear face for a certain 
depth, an indicated, to receive a short 
slide D. This parallel slide piece should 
be made a free sliding fit within the gap 
so formed, and preferably tenoned or 
dovetailed, in order to prevent the slide 
from lifting out of position. This slide is 
actuated by means of an angular pin 
affixed to the stationary block, and pro- 
jecting at the appropriate inclination and 
distance, so as to give slide D the required 
length of travel. An elongated clearance 
slot is machined through the movable 
block from the parting-line surface, as 
shown at E, through which the angular 
pin is free to pass in all positions of the 
movable block. It will also be observed 
that the extreme right-hand side of this 
slide is exactly in line with the rear face 
of the block. 

Attached to the right-hand side of slide 
D is another narrow lock slide F, which 
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is held in place by means of countersunk 
head screws G and dowels. At its lower 
end this slide is a free fit within the gap 
formed between back plate B and the 
block. The inclined hole in slide D is 
continued through lock slide F after this 
latter has been finally positioned and 
fixed in relation to slide D. 

At the bottom of each cavity impres- 
sion in the movable block a parallel hole 
is machined clean through to the back of 
block. This hole is made large’ enough 
to take the insert components. The centre 
distance X of the cavities must be care- 
fully formed for a reason to be made 
plain later in this description. 

To the right-hand end face of the back 
plate B is affixed the detachable maga- 
zine tube H. This magazine is located 
for correct height by means of the step 
J formed on its left-hand side and resting 
upon the top edge of the back plate, as 
shown. Alignment laterally is controlled 
by a keyway and key engagement, not 
here illustrated. By this means a spent 
magazine is very easily removed simply 
by lifting clear of the keyway, whilst a 
loaded tube is quickly placed in position 
by sliding it along its keyway until step 
J bears on back plate. By having such a 
simple method of attaching magazines 
much time is saved during production. 

The left- and right-hand walls of this 
magazine are drilled in such a manner 
as to coincide with the holes in block 
and back plate running from the bottom 
of cavities. On the right-hand wall these 
holes are bushed up as at K, in order to 
impart longer bearing surface for the 
push-pins L employed for pressing insert 
components from the magazine chamber 
into their seatings in mould block 

The chamber of the magazine is made 
slightly larger than the insert parts being 
handled, so that these members are cap- 
able of falling freely with their own 
weight, yet not having too much clear- 
ance to allow them to take up an oblique 
position within chamber. 

Push-pins L are made sufficiently long 
to allow them to travel within the back 
plate and block the required distance 
whereby an insert is pushed into the 
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cavity area the proper amount. It will 
be seen that these pins are shouldered 
at their other end and press fitted into 
holes in the push-plate M. The centre 
distance Y of these pins must be made 
exactly the same as centre distance X of 
the cavities, whilst this distance must also 
be made an exact multiple of the diameter 
of the insert component. 

The push-plate M is guided and held 
in correct relationship to the block by the 
stiff return pins N, cylindrical in shape, 
to which it is. permanently secured as 
shown. These pins slide freely within 
holes provided in the movable block and 
back plate, and are made of such a length 
as to cause the insert push pins to pass 
out of the magazine chamber on its right- 
hand side when the mould blocks are in 
the closed position. This movement of 
the return pins is operated by the closing 
of the blocks themselves. Immediately 
the movable block approaches the 
stationary block the projecting ends of the 
return pins will contact the parting-line 
surface of the fixed block first; continued 
closing movement of the other block will 
serve to depress these pins within the 
latter block, until their ends come in line 
with its parting-line face, this also coin- 
ciding with complete closure of both 
blocks. 

It should also be noted that the lower 
end of magazine H is blanked off in such 
a way as to bring the first insert com- 
ponent, number one, exactly on the same 
horizontal centre line as the cavity centre. 
Because of the spacing of these cavities 
the next insert coming in line with the 
upper cavity is the one numbered 10 as 
shown. 

The lock slide F, at its lower end 
situated between backplate and block, is 
specially shaped in the following way to 
enable inserts to be fed without inter- 
ference and to secure a positive check 
action. 

For the upper mould cavity and the 
inserts passing from magazine thereto, an 
enlongated slot 0 is cut clean through the 
slide as indicated, and the slide is also 
thinned down a small amount on its left- 
hand side immediately surrounding the 
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slot. At the extreme lower end the slide 
is similarly thinned down, whilst the 
extreme tip portion is bevelled off to 
impart easier lead action when the slide 
makes engagement with an insert. This 
bevel also serves another purpose, which 
is to be explained later when we come 
to the part describing the method of func- 
tioning of the device. 

The illustration in Fig. 1 shows the 
push pins and push plate, etc., drawn 
backwards in their open position, block A 
not yet having completed its opening 
movement. The push pins, etc., are thus 
in readiness for making a feeding stroke 
to fill up the two cavities with inserts 
accomplished in the following manner. 


Sequence of Movements of Mould and 
Automatic Feed 


The method of operation of this feed- 
ing device is equally simple, as will be 
gathered from the following brief 
description. After a moulding shot has 
been performed, the movable block is 
withdrawn and the finished moulded 
article ejected out of the cavity in the 
block during the early portion of its 
Opening stroke. After this has been 
accomplished, the movable block con- 
tinues to move away from the stationary 
block (with all the feeding mechanism just 
described occupying the positions indi- 
cated in Fig. 1) until the right-hand side 
of the push plate M bears against a fixed 
stop bracket or plate (not here shown), 
which latter may either be attached to the 
bed or the platen guide bars as is 
convenient. Immediately the movement 
of the push plate is arrested in this 
manner, further opening movement of the 
block will cause the plate and push pins 
to move inwards and the push pins will 
therefore pass through the magazine 
chamber carrying before them inserts 1 
and 10 respectively, these latter being 
pushed to their correct endwise position 
within the cavities when the push plate 
has reached the limit of its travel. 

On the return stroke of the movable 
block, that is, when it undergoes the 
closing movement, the push plate and 
attached pins remain in the closed posi- 
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tion until the left-hand end of the two 
return pins M, now, it will be noticed, 
projecting well over the parting-line face 
of the block A, contact the parting-line 
face of the fixed block, whereupon the 
push plate will again be forced outwards 
so as to bring the pins clear of the maga- 
zine chamber, as shown at Fig. 1. The 
stack of inserts will then be free to fall 
so as to bring a fresh pair exactly oppo- 
site the seating holes in the block in 
readiness for the next feeding stroke. 

At a certain point 
in the return stroke 
of the push-plate 
mechanism, the push 
pins will have been 
retracted a sufficient 
distance to afford 
clearance for the 
lock slide F, which 
is then timed to 
commence its down- 
ward stroke between 
backplate and block 
by the engagement 
of the angular 
operating pin with 
slide D. This causes 
the lock slide to 
move vertically until 
the ends of the insert 
components are 
sealed off at their 
right end, as_ is 
clearly shown in the 
illustration at Fig. 2. 

This view shows 
the positions occu- 
pied by the various mould and automatic 
feeding members when the mould blocks 
have been closed in readiness for an 
injection shot. Referring carefully to 
this drawing, it will be noted that the 
lock slide has now passed down the space 
between backplate and block to bear 
against the ends of the inserts, in which 
manner it will be impossible for the latter 
to be pushed backwards out of place 
when the plastic material is injected into 
the cavities. 

When this stage of the cycle has been 
reached, the return pins will have forced 
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back the push plate and its attached push 
pins to their original extreme right-hand 
position, thereby again permitting the 
column of insert components within the 
magazine chamber to fall down so that 
parts 2 and 12 are brought in line with the 
cavities. Thus everything is in readiness 
for the next opening movement of the 
mould block to obtain delivery of these 
two inserts into their respective cavity 
seatings in the manner just described. 
The reason for the bevel on the end of 
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the lock slide is to ensure that once the 
slide is in operation, no damage may be 
caused to it or the inserts due to any slight 
difference in endwise positioning of the 
insert by the push pins. Obviously, if 
the pins failed to force the inserts far 
enough along their seatings, the descend- 
ing lock slide would run the risk of 
trapping itself on the body of insert. 

By forming a slightly inclined lead 
portion on the slide as shown, small 
deviations in position of inserts are easily 
overcome. 

As will doubtless be appreciated, this 
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A strange formula at first sight. But with Coal, Oil, 
Agriculture and Lime as the four main sources of raw 
materials for the organic chemical industry, it: is readily 
apparent why C. O. A. L. is the formula for supply — now 
and in the years ahead. 


This country, with its wealth of coal, logically uses the 
various derivatives and by-products of this basic raw material 
as the start-point of the majority of its chemical syntheses. 
We at Monsanto have pioneered this field for nearly 80 years 
and, from coal tar by-products, built up a range of synthetics 
covering the whole gamut of Industry. 








The organic chemical industry is, and will remain, one of 
the most important British Industries during the struggle to 
regain and retain economic prosperity and security. Monsanto 
will continue to play an important role in this programme 


the and, whatever your plans, it is highly probable that with one 
/ be or more of. our raw materials, intermediates or finished 
ight ‘products, we may well be able to co-operate with you to the 
the same end. May we discuss your problems with you ? 
i, Of 

far 
end- 

_ CHEMICALS LIMITED 
mall VICTORIA STATION HOUSE, LONDON, S.W.1 


Tele: Victoria 2255. Grams: Monsanto, Sowest, London. Cables: Monsanto, London. 
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132K.V. Bushing Type Current Transformers, 
__supplied to: The English Blectric Co. Ltd 





Manufactured by 


THE MICANITE & INSULATORS CO. LTD. 


Empire Works, Blackhorse Lane, Walthamstow, London, E.17 


Makers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA, PAXOLIN 
(Synthetic-resin laminated sheets, rods, tubes and cylinders).  High-voltage Bushings and 
Terminals for indoor and outdoor use. Empire Varnished Insulating Cloths 
and Tapes and all other forms of Electrical Insulation. Suppliers of 
Vulcanised Fibre, Leatheroid. Presspahn, etc. Distributors of Micoflex- im and fl 
Duratube Sleevings, Micoflex-Durasleeve (plastic covered flexible metal 

conduit) and Kenutuf Injection Mouldings (P.V.C.). 




















IN 
nid 











MAY, 1946 





mechanism is capable of being operated 
at high speeds, especially if a number of 
identically shaped magazines are em- 
ployed, with one loaded one being used 
on the machine whilst the others are 
being cleaned and reloaded at a separate 
station by a girl operator. In_ this 
manner almost continuous production 
may be maintained. 


Advantages of this Construction 

Now having carefully described the 
design, construction, and method of 
operating this simple form of auto- 
matic feed; it remains to mention briefly 
the various advantages and disadvantages 
of the mould, viewed particularly from 
the special angle of the maintenance tool- 
maker who will be charged with servic- 
ing the mould during production, con- 
sideration of which is, of course, the 
chief purpose of this series of articles. 

A number of useful features are worthy 
of note as follows:— 

(1) The locking action on the insert to 
prevent unwise endwise movement can 
easily be arranged in such a manner as 
to deal with a large number of com- 
ponents simultaneously instead of for 
only two inserts, as shown in the draw- 
ings. If the inserts are located on the 
same vertical or horizontal centre lines 
this will only necessitate a longer lock 
slide having additional slots and locking 
steps. 

(2) By a very simple modification the 
locking device can be adapted so as to 
impart not only a positive stop against 
endwise movement, but also to prevent 
rotation of the insert. To accomplish 
this, all that would be necessary would 
be to attach leaf springs to one side 
of the slot through which the insert has 
to pass, so that this spring would exert a 
specified pressure upon the side of 
component, when the slide was moved 
to lock position. Other similar ways will 
suggest themselves for securing the same 
end. 

(3) The locking and check action will 
be in no wise impaired if the operating 
lock slide is arranged out of the vertical 
plane. In point of fact, this slide may 
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move vertically, horizontally, or at any 
convenient intermediate inclination to 
suit the requirements of mould construc- 
tion. This imparts a very useful degree 
of flexibility to the designer. 

(4) The construction when given the 
additional improvements to be explained 
later, whereby wear can be more easily 
avoided, or corrected, and to facilitate 
adjustments, etc., is practically fool- 
proof in action, and once an operator has 
been correctly instructed in the proper 
use of the mould, little trouble need arise. 

(5) It is fully automatic and the timing 
of the various motions of separate mem- 
bers cannot be upset, short of the com- 
plete failure of some vital working 
member. 

(6) Since the number of working 
parts is very small, the mechanism is 
extremely simple and smooth in opera- 
tion. , 

(7) The construction adds very little 
extra cost to the injection moulds, and is 
of such a simple mechanical nature as to 
permit ready adaptation being made to 
existing moulds not originally designed 
for such a type of feed. 

(8) Such operations as cleaning, adjust- 
ing, oiling, etc., are greatly facilitated by 
reason of the easy access afforded to the 
main elements of the construction. 


Disadvantages of the Construction 


It is only appropriate that some men- 
tion should be made of the several 
disadvantageous features inherent in this 
construction, but it is emphasized that 
these almost exclusively refer to deficien- 
cies in construction rather than to faults 
of design, and since these former usually 
constitute 75 per cent. of the mainten- 
ance engineer’s troubles, it will be well 
worth while to consider at some length 
the several drawbacks possessed by the 
device. . 

(a) One of the chief disadvantages to 
be noted is the lack of positive lock on 
the positioning of the slide D to which 
the lock slide is secured. This will 
almost certainly quickly prove a serious 
snag against successful operation. It 
will be seen that the actuating pin set in 
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the fixed block becomes completely dis- 
engaged from this slide D in movable 
block, hence the latter when in its raised 
position will tend to fall by its own 
weight once the fit within the guideways 
become easy. Should this occur, of 
course the possibility of a serious trap- 
ping of the push pins, or the inserts with 
the lock slide, becomes possible. Or, if 
the mould be accidentally closed before 
the operator notices such an occurrence, 
very extensive damage both to lock slide, 
push pins and insert members may be 
done. 

A very useful and inexpensive way in 
which this danger may be entirely elimi- 
nated will be explained and illustrated 
later. The special advantage of this 
device is that it is entirely automatic in 
operation and is so arranged to function 
from_the normal lift of the lock slide 
itself, thus requiring no external separate 
manual motions or attentions. 

Manual methods for securing positive 
lock on such slides are never really advis- 
able or successful because of the inability 
to ensure 100 per cent. efficient observa- 
tion on the part of an operator, and the 
risks of damage from even one slip are 
liable to prove so costly in effecting 
repairs, etc., that such methods become 
inadvisable. 

All such interlocking means must, as 
far as possible, be fashioned fully auto- 
matic and preferably integral with the 
other mould mechanism, entailing no 
additional or separate movements. 

(b) Another important drawback is the 
absence of any means for regulating the 
travel of the push plate and push pins. 
In a construction of this type it will be 
highly desirable to have some simple 
means for adjusting the amount of stroke 
of the push pins, so that the extent of 
insert projection into the mould cavity 
can be controlled and adjusted if 
required. 

Referring to Figs. 1 and 2, it will be 
observed that the stop to the push plate 
simply comprises the ends of the bushings 
K situated in wall of the magazine, and 
consequently no adjustment is possible. 
To provide for this it will be necessary 
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to drill and tap the push plate to receive 
a number of stop screws, which can be 
threaded clean through the plate and 
locked by means of small lock-nuts in 
any given position. The ends of these 
stop screws would then make contact with 
back plate B when the push plate had 
made the requisite amount of travel. 

(c) In respect of guiding the push pins, 
it will be found advisable to install 
hardened steel renewable liners in the 
movable block seatings running from 
bottom of cavities, in the adjoining holes 
in back plate. In the present construction 
two bushings K only are used. Unless 
some such means is applied the danger of 
rapid wear of the surface of holes will be 
great. Should this develop, other more 
serious troubles would speedily accrue, 
as, for instance, the following: Undue 
wear would lead to slackness of the pin 
within the hole, thereby resulting in the 
formation of flash at base of domed part 
of the finished moulding. Flash forma- 
tion here would also tend to cause stick- 
ing of the push -pins, as fine- slivers..of 
plastic material would find access within 
the worn portions of hole and along sides 
of insert and push pins. Tightness. of 
working would then produce additional 
strain upon the push pins and connected 
operating mechanism, with liability of 
distortion or even fracture of the pins. 

Another even more serious danger aris- 
ing from slack-fitting push pins is that 
of misalignment of the pins with the 
insert components within the magazine 
chamber. Instead of contacting correctly 
on the end of only one insert, worn pins 
or their seating holes would allow the pin 
end to take up a wrong position and over- 
lap a slight amount the adjoining insert, 
which, of course, would tend to be dis- 
placed and, perhaps, trapped when the 
push pins were operated to feed com- 
ponents. Another useful step still further 
to guard against this latter occcurrence 
would be to make the diameter of the 
push pins somewhat smaller than the out- 
side diameter of the inserts. There will 
be limitations to such action, however, 
since in many instances the diameter of 
the insert itself is so small that any reduc- 
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BEETLE—THE FACTS 


As is the case with most good things in this first year of peace, the 
supply of Beetle mouldstuffs is not equal to the demand. Since 
VJ-day output has increased to a record figure, but six years pent-up 
desire for consumer goods in bright colours makes the demand even 





19306 6666 


QUARTERLY AVERAGE 
FIRST QUARTER 


FOURTH QUARTER (estimated) 


Until 1939 every moulder at home 
and overseas could rely on his 
orders for Beetle being met without 
delay. Wartime necessity decreed 
that production should be con- 
centrated on other aminoplastic 
products, notably Beetle cements 
for wood, and the licensed orders for 
Beetle mouldstuffs fell sharply. In 
the dark days of the war a forecast 
was made of the peacetime demand, 
and plans were prepared according- 
ly. In 1943 we placed orders for 
additional plant, but licences were 
not granted for the manufacture of 
this plant until the end of 1944, and 
we now hear that its delivery may 
not be completed until the end of 
1946. 

So for the time being the old 
plant must carry on without relief, 


1 ARGYLL ST. 





larger. Here is B.1.P.’s output, shown in pictorial form :— 
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THE BEETLE PRODUCTS CO. LTD. 
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twenty-four hours a day and seven 
days a week. It is a tribute to this 
plant and to the men who operate it 
that twice as much Beetle mouldstuff 
is now being produced as before the 
war; actually at the present time the 
production is more than twice. In 
other words, where factors are 
under our own control we are 
beating our estimates, but the 
delivery of new plant is not under 
our control, 

As soon as new production units 
are received output will further 
increase, and by the end of 1946 we 
hope it will be up 175% on the 1939 
figure. We are already turning out 
a quart from our pint pot and are 
doing our best to make it a quart- 
and-a-half. But the third pint is 
not so easy. 
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the uniform feeding of material 
would be an advantage ? 

The Patent Gardner Diaphragmic 
Feeder has been redesigned to 
reduce irregularities in the feeding 
of material to a minimum. 

The material is fed in bulk in 
a ‘*U”’ shaped Hopper in which a 
slowly revolving agitator keeps the 
material in a free-running state. 

A control slide allows the 
material to enter the feeding 
chamber only as required to keep 
it full, and suitable agitators are 
fitted to prevent packing. 

The material finally passes 
through the diaphragm, a principle 
of feeding long established by 
Gardners in many industries and 
originally patented by them many 
years ago. 

Micrometer control of the size 
of opening has been introduced 
to ensure greater accuracy of 
discharge. 

Many hours’ supply of material 
can be fed in the Hopper at 
one charge. 

Machine is equally successful for 
adding small or large quantities 
to bulk. 
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tion would result in a push pin of too 
slender proportions to withstand the work 
devolving upon it. 

(e) The method of utilizing a number 
of spacer blocks between the movable 
block and the back plate, whilst inexpen- 
sive and convenient from a manufactur- 
ing point of view, is not an entirely 
reliable form of fixing, and in the case of 
mould required for large-scale production 
runs would prove a source of trouble. 
Unless very considerable care were taken 
in assembling such spacers and fastening 
them securely, troubles might arise due 
to their loosening, as a result of clamping 
bolts being jarred loose with vibration. 
Should this occur, other snags would 
surely follow, such as distortion of 
dowels, push pins and return pins, since 
all these members have to pass through 
back plate and movable block, and in 
some locations the spacers themselves. 
The lock slide also would be affected if 
any slackening of the fit between spacers 
and back plate occurred. 

The most reliable way would be to 
machine the movable block or back plate, 
as the case may be, with a suitable slot 
to take the lock slide, then obviating the 
need for spacer pieces altogether. If 
such constructions are to operate success- 
fully and with a minimum of trouble 
there should be ample rigidity and stiff- 
ness in the securing together of the main 
members such as these. 

(f) It will also be found of great assist- 
ance to the mould engineer if some means 
for adjusting the height of the floor of 
magazine chamber’ were provided. 
Especially will this be advisable where a 
mould is operated with a number of 
separate magazine members, as slight 
variations in their vertical settings will be 
prone to arise. Such an adjustment could 
comprise a flat plate small enough to pass 
within the magazine chamber freely, this 
being passed to the floor of same, and the 
latter portion being drilled and tapped 
to take two or more adjusting screws, 
which would raise or lower the inserted 
plate as desired, so altering the vertical 
position of the stack of inserts. 

(g) In many mould constructions it may 
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prove difficult to machine a keyway or 
slot on the right-hand side of the back 
plate for housing the magazine, or the 
presence of such an extensive keyway 
may result in too drastic a weakening of 
the back plate itself as to render it incap- 
able of resisting distortion. This could be 
overcome by using a different method of 
attachment. Stiff pillars could be affixed 
to the top edge of the back plate, and an 
extension plate secured to the magazine, 
through which suitable holes could be 
drilled to pass over the pillars. Thus the 
task of fitting or removing a magazine 
would simply consist of lifting it over or 
off these pillars. If the latter were made 
sufficiently large in diameter a very rigid 
means of fixture would be obtained at 
little expense, and it would, moreover, be 
almost foolproof. 

There is one other important point 
worthy of attention in connection with 
use of detachable magazines. Care will 
have to be taken that dirt, excess plastic 
material, etc., are not allowed to collect 
in the bottom of the magazine chamber, 
as this would affect the vertical align- 
ments of the inserts contained within 
magazine. Similarly, at the points 
where the magazine fitted to the back 
plate complete cleanliness would have to 
be ensured, otherwise the whole maga- 
zine could be misaligned with back 
plate, and this would entail stiffened 
working of the push pins, and additional 
wear on these parts. 


Maintenance Services Connected with 
this Construction 


As will be appreciated from the numer- 
ous examples of mould constructions 
previously published in this series which 
have indicated the preferred forms of 
mould layout and manufacture so as the 
better to aid the work of the mainten- 
ance toolmaker, there are a number of 
important points connected with the 
mould design under consideration which 
deserve careful attention and in some 
cases correction according to the prin- 
ciples already illustrated. They are:— 

Push pin anchorage. These members 
should be secured to the push plate by 
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means of an ample shoulder at the left- 
hand side of plate and a threaded shank 
passing through the plate with a lock nut 
screwed on to shank at right-hand side, 
so preventing any movement of pin in 


either direction. Adjustment of the pin 
is easily effected by inserting a thin shim 
washer between shoulder and face of 
plate, or by removing a slight amount of 
stock from the right-hand face of 
shoulder. These pins, as already 
explained, should slide in hardened bush- 
ings capable of easy renewal when wear 
takes place. 

Guide pins for push plate. Separate 
stationary guide pillars would be a great 
advantage for controlling the push plate 
instead of the return pins employed in 
existing construction. The push plate in 
this case would then be provided with 
hardened bushings in which the ‘guide 
pillars would move. 

Return pins. The return pins riveted 
to the push plate will also prove a source 
of adjustment trouble. An improved 
method of construction would be to 
employ a pin fastened to the push plate 
by a threaded shank into a tapped hole, 
and a lock nut situated each side of 
plate. It will often be required to alter 
slightly the setting of these’ return pins, 
which will be rendered somewhat diffi- 
cult by the method of fixture by rivet, 
whereas two lock 
nuts can easily be 
released and the pins 
adjusted as desired. 


Push Pin Guide 
Bushings in 


PIVOT PIN 3 


PROJECTING STEP 4 


SWIVELLING LATCH 2F 
ACTUATING-PIN 
HOLE 6 o-f 


Magazine Wall ACTON mat Oe f 
Bushes K_ should prot coal 
preferably be 
entirely discarded A 





and in their place 
a stiff-sectioned steel 
plate secured either 


to the magazine 
itself, if this member 
is of sufficiently 


large proportions at 
this point, or, better 
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still, a stepped plate which could then be 
permanently secured to the back of the 
plate B, the stepped portion being made 
to-allow clearance to the magazine. This 
procedure would ensure far more likeli- 
hood of maintaining the correct align- 
ments and preclude excessive wear of 
push pins. 


Lock Slide Alignments 

Where moulds are to be employed for 
long production runs, such prolonged 
operation would require the provision of 
wear adjusting means for the lock slide 
F and the operation slide D also, which 
would be subjected to same wearing 
effects. This could take the form of the 
usual tapered gib in soft wear-resisting 
material such as phosphor-bronze fitted 
in such a manner as to afford ready 
adjustment as wear of slide occurs. 


Interlock for Slide D 

It has already been mentioned that one 
of the great disadvantages of this con- 
struction is the lack of positive stop 
against movement of slide D when this 
member becomes disengaged from the 
actuating pin in fixed block. In Fig. 3 
is shown an exceedingly interesting and 
useful modification to the existing slide 
design whereby this member is auto- 
matically restrained from falling by its 




















Fig. 3. 
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own weight or the vibration of the 
machine after the actuating pin has been 
completely withdrawn from the angular 
hole through slide. 

This is a method very often employed 
by the author with complete success, and 
it is here recommended on account of its 
simplicity, inexpensiveness, ready adapta- 
tion to existing slide constructions, and 
fool-proof action. It will also be applic- 
able with the same measure of success to 
check the undesirable accidental shifting 
of core slides, ejector pin slides, and the 
like, which are located along vertical 
planes or have to move along steeply 
inclined paths. 

The view A in Fig. 3 shows a partial 
sectioned cut of the same movable mould 
block assembly to indicate the modified 
vertically acting slide for the lock slide. 
This arrangement is very simple and 
comprises, first, an extension to the top 
of the slide D, as shown at 1. This exten- 
sion is cross slotted to receive the swivel- 
ling latch member 2 which is pivoted to 
swing freely on pin 3 which’ passes 
through a cross drilled hole in the exten- 
sion on top of slide. 

The front (left-hand side) of slide body 
is machined with a step as shown, the 
bottom face of which lies at a sufficient 
angle to permit the latch member 
adequate movement, and at the same time 
to allow the latter to bear down for full 
length of its face when in the operating 
position, shown in the view at B, to which 
reference will be made shortly. 

The upper left-hand side face of the 
latch is provided with an integral stepped 
part, as shown at 4, which is so situated 
and arranged as to pass over the top 
edge of block A when the slide has been 
raised to its topmost position. For safety 
reasons, a slight clearance of 1/32 in. 
should be given to this step to ensure that 
the stop operates, even though the slide 
should make a slightly shorter stroke due 
to additional strain imposed by lack of 
lubricant, tightness of actuating pin, etc. 

The hole for inclined actuating pin in 
the fixed block is drilled clean through 
the latch and through the body of slide D 
in usual fashion with the latch drawn back 
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to position shown at B. A small com- 
pression spring 5 is housed in a blind hole 
in the slide D at one end and bears 
against the back of latch 2 at its other 
end, whereby the latter is maintained in 
the position illustrated at A when the 
actuating pin has been withdrawn from 
slide and latch. 

As will be seen, this allows the spring 
to force the latch outwards away from 
slide D and brings the step part above and 
overlapping the top of movable block, 
thereby arresting any tendency to move 
downwards of the slide. It will also be 
noted that the actuating pin hole through 
the latch member has become somewhat 
misaligned with the main hole in slide D, 
due to swivel action of former part, but 
when the blocks are closed and the 
actuating pin (here shown in heavy 
broken line) contacts the latch it will first 
have to depress this member back against 
the pressure of spring until the latch is 
bearing down against slide, whereupon 
the pin will be free to pass through both 
members, and at the same time the 
stepped projection 4 will have been 
drawn completely clear from top edge of 
block, thus allowing the complete slide 
assembly to move vertically along iis 
guideways. 

The view at B shows the position of 
the various units in the useful construc- 
tion when the inclined actuating pin has 
closed the swivelling latch inwards and 
is in mesh with both that member and 
the main slide D. 

From the maintenance engineer’s point 
of view, this will prove a valuable 
improvement to the construction since 
very little can go wrong with its func- 
tioning. The stepped latch should be 
made from hardened steel, as also the 
pivot pin, in order that wear and errors 
may be kept at a minimum. Provided 
that a sufficient amount of clearance is 
given between the step numbered 4 and 
the top edge of the mould block when 
the slide is at its highest position, there 
will be no danger of its failing to engage. 

Care will have to be observed to ensure 
that the swivelling latch is maintained in 
a perfectly free condition to prevent stick- 
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ing or stiff action, which would prevent 
the spring from opening the latch. Dirt 
should also be kept out of the space 
between latch and main slide and the 
pivot-pin fulcrum bearing. Provision 
should be made for lubricating the 
various sliding and swivelling points. 

This form of positive automatic stop 
will function equally well at other than 
vertical positions, and can safely be 
adopted for use on slides moving along 
inclined tracks or even horizontal ones. 

In cases where it is necessary to pre- 
vent the slide not only from falling down 
_ by its own weight, but also from being 
vibrated further outwards, the above posi- 
tive stop device can easily be adapted to 
achieve both purposes in the following 
manner. 

Instead of the stepped side of the 
swinging latch being arranged to’ rest 
upon the top edge of the mould block, a 
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slotted plate should be affixed to this 
latter member, in a permanent fashion, 
and the step projection 4 made to pass 
into the slot provided in the fixed plate. 
This would prevent movement of the slide 
in any direction until the swivelling latch 
member had been closed inwards by the 
action of the actuating pin in the fixed 
block. 
Conclusion 

Summing-up, the maintenance needs of 
this type of design and construction of 
automatic feed will be exceedingly light. 

In the next article in continuation of 
this section, the author will deal with 
two modifications or variations of this 
present design, wherein the magazine type 
of feed is not used. In its place a con- 
tinuously operating barrel type of feed 
is employed. The methods of obtaining 
the necessary motions should prove 
interesting. 








MICROSCOPIC EXAMINATION 
(Continued from page 239) 


and that between the time taken to reach 
stability and the percentage humidity 
(Curve B), on the other, from which it 
will be seen that below a relative 
humidity of 50 per cent. the time taken 
to reach a stable point falls off consider- 
ably. 

From the foregoing remarks one may 
conclude that in order to overcome the 
objection to using hot, dry woodflour, 
the better procedure would be to condi- 
tion it at 55 per cent. relative humidity 
and carry out the mixing in an atmo- 
sphere whose humidity and tempera- 
ture are controlled to the figures men- 
tioned. 

The aforementioned figures are all, 
presumably, relating to woodflour pro- 
cessed from softwood and of the 
standard 80 mesh. It is quite conceivable 
that the re-absorption values will be dif- 
ferent for different meshes of softwood 
flour, and will also vary with the lignin 
content, so that the more highly lignified 
hardwoods could be expected to behave 


differently. However, as there does not 
appear to be any data available, one can 
only assume the existence of this condi- 
tion. 

At this stage the author would like to 
express his appreciation of the help 
received from Mr. W. S. Dahl, who 
kindly supplied the samples of woodflour 
from which the photomicrographs were 
taken. 


South American Markets 


The plastics needs of Latin America have 
been summarized by the United States 
Department of Commerce, which says that 
Central and South America can absorb a 
total of about 10,000,000 pounds of plastics 
annually in the next two or three years, 
including textiles, luggage, novelties, tubing, 
and offer a big field for plastic-bonded ply- 
wood for prefabricated houses. 

Brazil is still largely dependent on imports 
for raw materials, although casein, cellulose 
nitrate, and phenol-formaldehyde are pro- 
duced in quantity in the country. 

Argentina, the largest plastics producer in 
Latin America, offers good prospects for 
finished and semi-finished plastics. 
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FROM FINE FINISHES 


The well-known CELLON range of products has been 
built up largely by the rapidity with which the CELLON 
technicians appreciate the importance of new innovations 
and new industries. 


The rapid increase in the use of Plastics presents 
intricate but surmountable problems and, in fact, CELLON 
Synthetic Finishes and Thermo-Plastic Adhesives have 
already been devised and are in use for numerous 
special purposes. 


CONSULT CELLON on all problems of finishing or 
jointing materials, and let them give you the benefit of 
their experience in this and other fields. The address is 
Richmond Road, Kingston-on-Thames, Surrey. Telephone: 
Kingston 1234 (5 lines). 


TO FINE ADHESIVES 


CELLON 
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FOR SAFE \ 


S cALING 


Use INDUSTRIA Self-Adhesive 
Tapes—no moisture needed, but 
will stick to any material by mere 
PRESSURE. !INDUSTRIA TAPES 
adhere strongly to any surface and 
yet can be removed without any 
trace. Sample rolls sent and advice 
gladly given on appli- 








tTHE GELD ADHESIVE TAPE FOR ALL INDUSTRIAL PURPOSES 5 J ge it 


92-94 NEWMAN ST LONDON W.! Phone: MiSeve 425 6 6246/7 


* Is Vig aby cation to Dept. P.2. 


CK € for 
AGING, SEALING 


TAPES | ¢y7,4NG, PROTECTION, 
LIMITED 


"VF eaTION FIXING, ETC 
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INJECTION 
MOULDINGS 
OF THE HIGHEST WORKMANSHIP 


FOR ALL INDUSTRIAL AND DOMESTIC APPLICATIONS 


Qt aul Bd ayers? 


WE MICANITE AND INSULATORS COMPANY, LTO.  WALTHAMSTOW, LONDON. tr 


F. KENURE LTD. FELTHAM MIDDLESEX 












Now is the time 


Ny to consult 
JOHNS, SON & WATTS 
about your future 
packaging problems 
JOHNS, SON & WATTS, LTD. 


Letterpress and Litho Cartons, Folding and 
Rigid Boxes. Packings for special purposes. 
2-4 EPWORTH STREET, LONDON, E.C.2 
Phone: MONarch 7408 (3 lines) 

















PROCESS 
TIMERS 


Illustration shows Process 
Timer PR/KZ which will 
Start, stop or repeat opera- 
tions on any number of 
circuits. Standard time 
ranges from one minute to 
several days. 


Ask for Leaflet 92/PL. 


Pat! Be 


JRERS OF RELAYS 


"207 ANERLEY ROAD LONDON:S°E-20 svornnaterse/o 
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ARE YOU USING 


RADIOGRAPHIC INSPECTION 
YET? 
@ 








It was being used in the 
moulding industry over 10 
years ago: and its value 
in developing a satisfactory 
moulding technique for 
plastic bodies with metal 
inserts was asserted by 
Kolb in the verdict ‘‘Bake- 
lite insulation into which are 
moulded metal parts pro- 
vides a fertile field for X-ray 
examination’. (Radio- 
graphy and Clinical Photo- 
graphy, vol. 10, 1934, May, 
p. 5). 


Radiograph of a moulded 
Bakelite block with metal 
inserts: the arrows indicate 
porous regions, due to im- 
proper curing of the plastic. 


KODAK INDUSTRIAL X-RAY FILMS 


sINDUSTREX? TYPE S—‘INDUSTREX’ TYPE D—<‘CRYSTALLEX’ 


KODAK LIMITED - KINGSWAY - 


LONDON, W.C.2 











Dust 


_ Dust Capaiee Plant is ‘proving invaluable for 
the recovery of every kind of material in powder or 
fibrous form. Powdered gum used in the manufacture 
of gramophone records, moulded components an 
other plastics ; shredded material, chemicals, etc. 


What i is probably the largest entirely automatic suction 
plant in the country is illustrated. This Visco-Beth 
Dust Collector deals with 100,000 cubic feet of dust- 
laden air per minute. Three fans, each driven by an 
80 h.p. motor, dispense the cleaned air to atmosphere. 
The recovered material is continuously disch arged to 
the return conveyor system. Ask for booklet “‘ Modern 
Dust Collection.” 


viIsco 


ENGINEERING CO [TD 
STAFFORD ROAD. CROYDON. 


*Phone - =  CROydon 4181/4 and 2471 
“Grams - - “ Curtmit, Croydon” 
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Points about the modern == 


successor to carbon copy books 


PARAGON 
REGISTER 








Convenience 


Everything about the Paragon Register is 
convenient. It is always ready for use : it 
cannot be mislaid. It is easy to load and 
speedy in operation. Practically everything 
but the writing is automatic. 
The copies in the Security Compartment 
are filed in one continuous length, refolded 
into a flat pack—as convenient to handle 
as any bound book. 
We invite you to send for full information 
or call at one of our branch offices. 
a Points |, 2 and 3 were 
“*Speed’’—‘*Security’’—‘‘Legibility’’ 


SPEED UP OFFICE PRODUCTION WITH 
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FULL DETAILS FROM 


VINYL PRODUCTS LTD. 


BUTTER HILL - CARSHALTON - SURREY 


WALLINGTON 5333 3 














LAMSON PARAGON 





[AMSON PARACON 


eo tro 


DEPT.144, PARAGON WORKS, LONDON, E.16 
TELEPHONE: ALBERT DOCK 3232 
Lon : 


don Showrooms: 
Queens House, Kingsway, W.C.2 
Branches: Birmingham, Bristol, Liverpool 
Glasgow, Leeds, Manchester and Newcastle 





JACK L. BARNETT LTD. 
12, MEADOW LANE, LEEDS 11. TEL.: 28004/5 
WISH TO CONTACT MANUFAC- 
TURER INDUSTRIAL AND 
DOMESTIC PLASTICS WITH VIEW 
SELLING ARRANGEMENTS. FINEST 
CONTACTS IN THE COUNTRY. 
LARGE WAREHOUSING PREMISES 
AVAILABLE. GOOD IDEAS FOR 
FUTURE LINES. FINANCIAL 
SUPPORT CAN’ BE_ GIVEN _IF 
REQUIRED. ALL REPLIES HELD 
IN THE STRICTEST CONFIDENCE. 
































Factories in ali the 
, the Bri ritish ExoeTand the USAS? 








SON 


FOR BAKELITE 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


APPLIANCE CL"? 
WOOLFOLD, BURY, LANG. 


Telephone : Bury 1560-1 Telegrams *Bysonite, Bury.” 
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Specialized Instruction for 


PLASTICS WORKERS 


is offered by the International Correspondence Schools, the 
creative pioneers of technical training by the postal method. 


PLASTICS Xxxiii 


Men wishing to take full advantage of the wonderful 
opportunities offered by a new great industry should write 
for a copy of our 


Special Booklet on “Plastics”’ 
which gives particulars of 
Two new I.C.S. Courses, Plastics and Engineering Plastics 


- These Courses include the composition and properties of Plastics, manufacturing 
equipment, tools and processes, and the applications of Plastics in engineering. 


Special terms for members of H.M. Forces and discharged and disabled members of 
H.M. Armed Forces 


INTERNATIONAL 


CORRESPONDENCE SCHOOLS, LTD. 
Dept. 224, International Buildings, Kingsway, London, W.C.2 
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Profiling and 
Sawing Machine 


G 


Totally enclosed 
motorised 








Manufactured by 


A. B. CREED LIMITED, 
Little Ilford Lane, 
London, E.12. 


Tel.: ILFord 0455 
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TRAMWAY PATH, MITCHAM, SURREY 
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PEBBLE 8 U1a&S 






For the grinding of 
all kinds of Powders, 
hemicals, Minerals, 
Colours, Paints, Enamels, 
etc. Supplied lined with 
rd Porcelain, Silex or special 
linings, and can be insulated to suit 
particular classes of work. 
Send for our free illustrated literature. 


STEELE & COWLISHAW, LTD., 
Engineers 
(Dept. No. 27). COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 
London Office: 329, High Holborn, W.C.1. 
Telephone: Holborn 6023. 


Hachly 4 Conlary's Fepohiong ing Grinding 




















Yoneess!/ 


in MOULDS for 
MODERN PLASTICS 


Sige RPE RS Ss. 


214/222, Cardigan Road, LEEDS, 
Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association, 








WANDBEE & CO., LTD. 


“BURWOOD HOUSE” 
14, CAXTON STREET, LONDON, S.W.I 





Sellers of 
NEW P.V.C. CUTTINGS, 
STRIPPINGS 
Compounded and Granulated 





Uniform Qualities and Sorting 





Guaranteed free from deleterious matter 
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CLASSIFIED ADVERTISEMENTS 


Rate 3d. per word, minimum 3/-. Box Number Fee, 1/- 





Instructions should be addressed to “' Plastics,’’ Bowling 
Green Lane, London, E.C.1. 





——_——————- AGENCIES — 
Agencies Wanted 


Established firm of wholesale distributors, excellent con- 
nection southern counties, modern warehouse, wish to 
contact manufacturers of all types of plastics, either as 
agents or cash buyers. For further particulars write 
G. Parker, Cleasby Grange, Boscombe, —.; 

2zz- 
Agencies required for the sale of plastic domestic 
articles. Representatives covering most part of the 
British Isles. Write to N. Gerver_ (Building and 
Utility Supplies Dept). 2-10 Mare Street, Hackney, 
London, E.8. 109-6339 
Export merchants, exporting to Europe India and 
Africa, invite offers from manufacturers of plastic 
goods; large orders. Apply, Box 47, care of ** Plastics.” 

222-375 
Manufacturers of fancy goods, cigare.te cases, com- 
pacts, etc., American type, Fifth Avenue design, desire 
to contact exporters in this country and importers 
abroad with a view to nas agencies. Apply, Box 
2046, care of ** Plastic: 113-6809 


——————- AGENTS 
Agents Wanted 

Agents required in all parts of England for wholesale 

and retail business. Large Fn gg of plastic com- 

modities as well as piece woe support 

with delivery. Apply, Box 2035. "care mot © jastics i 


—— BUSINESSES, PREMISES, OFFICES, ETC. —— 

rmoplastic Moulding Business with freehold factory, 
od 6,000 sq. ft. Big stock of materials. 
West Country area. Price required, £17,500 approxi- 
mately. Box 2043, care of ** Plastics.” 108-21 


Businesses, Premises, Offices, etc., Wanted 
Advertiser wishes to purchase a firm of button manu- 
facturers with modern plant. Write, stating full par- 
ticulars, to Box 555, Reid, Walker, Salisbury Square 
House, Fleet Street, E.C.4. 108-29 





———— MACHINERY, TOOLS AND PLANT 


Royles No. 3 Plastics Extruder, 442-in. diameter screw 
driven by 30 h.p. Laurence Scott A.C. motor with 
thermostatically controlled  oil-heating equipment. 
Practically new, available immediate delivery. Reed 
Brothers (Engineering), Ltd., Bevis Marks House, 
London, E.C.3. Phone, Avenue 1901-5. 108-2 








HYDRAULIC MACHINERY 
FOR SALE. 


4,000-ton downstroke moulding press, by John Shaw 
Dr Sons, table 9 ft. by 5 ft. 

ton upstroke moulding press, by John Shaw and 
ives, table 7 ft. by 3 ft. (Above presses designed for 
moulding coffins and lids respectively.) 
780-ton hydraulic press, table 6 ft. by 4 ft. 
600-ton hydraulic press, table 6 ft. by 4 ft. 
450-ton Commerone Fielding and Platt Press, table 
36 ins. by 30 i 
300-ton hydraulic’ press, table 7 ft. 9 ins. by 5 ft. 3 ins. 
Two 100-ton Bradley and Turton upstroke presses. 
100-ton Thompson upstroke press with steam platens. 
70-ton Tangye downstroke moulding press 
25-ton Tangye downstroke moulding press. 
Five 7'4-ton moulding presses, table 10 ins. square. 
Five Bradley and Turton automatic variable stroke 
hydraulic pumps (one large and four small). 
Horizontal 3-throw Shaw pump, 1 ton, 10 gallons p.m. 


Vertical 3-throw bridge pump, 1 ton, 7 gallons p.m. 
capacity. 
REED BROTHERS (ENGINEERING), LTD., 
BEVIS MARKS HOUSE, E.C.3. 
Phone, Avenue 1901-5. 





108-3 
100-ton Hydraulic press, wasiroking platen, size 20 by 
2. almost new condition, made by Dixons. Offers to 


x 2073, care of “* Plastics.” 108-31 
Powder compact mould for compression moulding for 
Sale. Apply, Box 2045. care of ** Plastics.” 108-28 
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Machinery, Tools and Plant Wanted 


Extruding plant for P.V.C., going concern preteens. 
Reply to Box 2023, care of * Plastics.’ 10 

Wanted, 80-150-ton hydraulic self-contained we. . 
press, electrically heated. Price and details to Turner 
and Hughes, Ltd., 65 High Street, Wimbledon, S.W.19. 
Phone, Wimbledon 4252. 108-x3675 


PRODUCTION CAPACITY AVAILABLE _AND 
WANTED — —- 





Repetition in Ebonite, Erinoid, etc. 
work. Mansell, Temple Street, Rugby. 


Gidea lathe 
= 9 
Pulverizing and Grading of raw materials, Dohm. 


Ltd., 167 Victoria Street, London, S.W.1 222-369 
Engraved name ites, scales, dials, etc., supplied. 
Tickets and Co., Silver Street, Leicester. Phone 21218. 


222-374 
Wholesalers, supplying home market, require large 
quantities of all types of plastics. Of interest to manu- 
facturers with large production requiring steady out- 
os Our buyers will call if you write. Box 42, care 
* Plastics.” 108-6168 
in ction moulding capacity wanted with firms able to 
er long runs. Several moulds available, ranging 
from 4-0z. to 3-0z. shots. Box 140, care of 
** Plastics.”” 108-6171 
London firm requires for home and export markets, 
plastic household goods, including beakers, cups. 
saucers, plates, spoons, etc. , in urea or phenol formal- 
dehyde. Box 1427, care of ** Plastics. 112-6341 
Required, moulding capacity, preferably injection for 
long runs up to three years. Apply, Box 46, care_of 
** Plastics.” 222-376 
injection ulding eee available, *%g-0z. shots. 
Box 1881, pmo of ** Plast 108-x3774 
North of England eve eal plywood and flooring 
firm,. old-established, with first-class architectural, build- 
ing and cabinet-making trade connection, would like 
to communicate with a plastics firm manufacturing 
laminated sheets, flooring, etc. Write Box 2044, care 
of “* Plastics 108-x4079 
Wholesale stationers desire to contact manufacturers of 
products suitable for the stationery and office supplies 
in plastics or perspex. Box 2024, care of ** Plastics.” 


108-6 
Tool-makin ing capacity available. Box 2030, care of 
** Plastics.” 108-11 
Wanted, calendering capacity for P.V.C., 36-in. 





upwards. Reply, — quantity available, *. Box 
2022, cere of * Plast 08-22 
Toolmakers and Designs es (Coven try), Bra me + 
Coventry. w Phone , 2. Capacity ‘ee te oe 
tools. 

| capacity available immediately. Inquiries — 
for moulding in thermosetting materials. Box 1761 
care of ** Plastics.” 108-x3442 
M plastic cafe table t 


tops. 
Regular supplies required by merchants with estab- 
lished connection. Box 2057, care of “ Plastics.” 8 


0 
Plastic-ware manufacturers require outwork. All types 
of machinery, polishing, blowing, cellulosing, thermo- 
moulding undertaken. Also metal work, welding, etc. 
Required 9. \- —y ee * or any sheet plastics. 
Box No. 5, New pavertiane, F perviee, | at 
Ludgate eum. 107 Fleet Street 2 


———_———. SITUATIONS VACANT 


Desi: D h required for factory, Romford. 
Essex, with thorough knowledge of injection moulding 
tool design; must also be capable of jig and tool design 
for light engineering work. Permanent position for the 
right man, Write full particulars to Box 1621, x 





Technical expert required, thorough knowledge of 
modern plastic materials to initiate tool design for use 
in production of plastic articles. Box 38, care of 
** Plastics.” 108-6167 
Manager, storekeeper and order clerk wanted for 
plastic and photographic material business. Lloyd's. 
72 Bridge Street, PY ye hurch. zz1z-49 
Toolme?’:cis and skilled crai required for factory, 
Romford, Essex Exceptional ability y wequired for which 
adequate remuneration will be made. If you are con- 
fident of your ability write, giving full details, to Box 
1€22, care of “* Plastics.” 108-6370 
Two Draughtsmen required for tool design office. 
Experience of mould design an advantage, but not 
essential. A.E.S.D. rates. Write, stating age. and 
perticulars rs experience, to Personnel Manager, E. K. 
Cole, Ltd., Southend-on-Sea. 109-6340 
Foreman required for small factory in the North of 
England. “Mechanical knowledge essential, practical 
experience with plastics desirable. Write, stating age, 
salary required, and experience to Box 2038, care of 

* Plastics.” 108-16 
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Situations Vacant (contd.) 


Chief Draughtsman with experience of tool design in 
connection with compression and ‘injection moulding, 
also with full general light engineering training. Age 
preferred 25-35. Write fully all details of experience 


and state salary required. Harrow district. Box 2037, 
care of ** Plastics.’ 108-15 
Machinery manufacturer desires operate experimeni 


section compression presses and injection machines to 
keep abreast .modern development. Requires services 
experienced Supervisor and Mould Designer. Box 
2039, care of ** Plastics.’ 108-17 
Manufacturer of injection and compression moulded 
Products require representatives to the wholesale and 


shipping in the following __territories:—London, 
Birmingham, Yorkshire, Northumberland. Glasgow, 
Norwich, Bristol and Wales. Onlv_ first-class need 
apply. Box 2040, care of “* Plastics.’ 108-18 


Technical Male Clerk required by plastics company, 
N.E. London area. Some chemical knowledge desir- 
able. Should be capable of typinz own correspond- 
ence. Age not over 35. Write, giving full details 
of qualifications, previous experience And salary 
required, to Box 2041, care of ‘ Plastics.” 108-19 
Experienced Toolmakers recuired, permanent. Modern 
works, 40-hour week, high rates. Portland Plastics. 
Cherry Tree Avenue, Dover. 108-25 
Experienced man wanted to take charge of_ plastics 
moulding factory in North. Knowledge of mould 
designing essential. Excellent opening for ambitious 


man. _ State references in confidence and wage required 
to Box 9800, Williams’s Advertisement Offices. 
Bradford. 108-26 


Required an expert able to build up a business of 
button manufacturers. Good prospects for right Person. 
Apply, stating full particulars, salary required, experi- 
ence, etc., to Box 567, Reid. Walker, Salisbury at 
House, Fleet Street, E.C.4. 8-30 
Plastics Manufacturers near London pees: ‘siataies 
Works Chemist, age approximately 25-3( 

Qualified Research Physicist, now We rg ‘with Rheo- 
logical experience. 

Qualified Research Chemist, preferably with experience 
in organic and physical chemistry. 

Permanent positions, with excellent prospects, for keen 
and ambitious men. Give full particulars of education, 
Past experience and state age and salary required. 
Applications will be treated in the Strictest comes. 
Write Box 2027, care of ** Plastics.’ 109-6806 
London company requires man with general knowledge 
of vegetable fibres and processing .of rubber and 
Plastics to carry out experimental research; inventive 
ability and interest in engineering and pilot plant work 
an asset. Salary commensurate with qualifications and 


experience. Reply Box 1804, care of ‘* Plastics.” 
110-x3572 
Plastic research laboratory, London, N., requires a 


student of plastics to index all 


technical subjects of 
wide collection of plastic 


information and _ books; 


training given. Nominal salary, part-time workers con- 
sidered. Write Box 1752, care of ** Plastics 
108-x3354 


Foreman required to take charge night shift in injection 
moulding factory, N.W. London; applicant must be 
used to modern American automatic machines. 
Permanent position. Send full particulars, int? and 
wage required to Box 2028, care of “ Plas 208 


Foreman-manager, fully conversant with thermo- 
plastic sheet manipulation, strict disciplinarian and 
capable of organizing production on an economic basis. 
Remuneration by salary and bonus on output. Full 
particulars of experience, with copies of references, to 
Box 1787, care of “* Plastics.’’ 108-3515 





SITUATIONS WANTED 


Progressive technical or administrative position 
required, London area. Conversant with laboratory 
and plant control, moulding powders, compression and 
injection moulding. _Accustomed to control labour. 
Box 1880, care of “* Plastics.” 108-3836 
Chemist, 12 years’ experience, all types of plastics; 
research, production and application. Desires respon- 
sible position in_ technical, administrative or advisory 
capacity. Box 1918, care of * Plastics.’ 108-3908 
Export Sales Manager of Plastic Moulding Company 
seeks position in London. Conversant with present- 
day export conditions, 
hardware trade som manufacturers’ angle. 1, 
care of ** Plastics 08-x4348 
Manager seeks position, 8 years’ aie pres 


and acetate. Conyersant works and sales. Box 1940, 
care of ** Plastics.” 108-x3984 
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- WANTED ————— 


Acetate and Nitrate. Sheet off-cuts and scrap plastic 
materials of every description wanted. e can arrange 
collection. Top prices paid, Lloyd's, 72 Bridge Street. 
Christchurch, Hants. Phone, Christchurch 504, zzz-51 
Injection moulding machine wanted for Cellulose Ace- 
tate, etc., any type considered. Healey eal 
Ltd., Tamebridge, West Bromwich Road, Walsall 
108-6169 
P.V.C. plastic sheeting in large quantities at reasonable 
price required. Box 1994, care of “ Plastics ‘sen.dess 


Perspex offcuts in quantity to cover 12-in. by 1-in. by 
‘ein. clear flat sheet. Whiteman, 34 West Street, 
Bognor, Sussex. 108-4366 
Wanted to buy for export, plastic sheets. Please wet 
offers to the Oilcakes and Oilseeds Trading Co., Ltd 

Stone House, Bishopsgate, London, E.C.2. 110-6807 


Urea and Phenol Moulding Powder in all colours 
Large or small lots. Box 9035, care of ** Plastics. a 
22z- 
Modern Extruding Machines, large size, ba Shaw 
or similar. Box 8328, care of ** Plastics.’ 109-5943 


-— MISCELLANEOUS — 


Ptiee and Grading. Reduction of most thermo- 
plastics down to 200 mesh undertaken by Dohm, Ltd.; 


167 Victoria Street, London, S.W.1. 108-4533 
Factory Time Recorders. Service rental. Phone, 
Vigilant 4731. Time Recorder, Supply and Main- 
tenance Co., 28 Mayfield Road, Sutton, Surrey. 
113-5065 
Grained moulding plates and rollers, any pattern. J. 
Martin and Sons, Ltd., Park Street, Ardwick, Man- 
chester, 12. 110-4421 
Monomarks. Permanent London Address. Lopene 
redirected, 5s. p.a. Write, Monomarks BM -_ O76, 
W.C.l. 05943 
Perspex, small sizes, 1/24-in.-5-in., 1d.-1%d. sq. in. 
Kanga, 1 Colonnade Ph mong Birmingham. 109-6170 
Extend Your Trade. a3 
Use a Trade Mark. Consuit 
Trade Mark Protection Society, 
12 Church Street, Liverpool. 118-6372 


Inventors, Designers and Research Workers—a Guild 
of Creative Engineers, now in process of formation. 


Send 6d. for copy of explanatory memoranda to 
Secretary. Founding Committee, B.C.M./G.C.EG.. 
London, W.C. 110-x3336 


For sale, about 780,009 sheets heat-sealing moisture- 
proof Raysphane, 7 ins. by 25% ins., weight about 
630 Ib. Box 1679, care of “* Plastics.”” 108-x3027 
Manufacturers in every field desirous finding perma- 
nent and lucrative markets abroad for all products 
without increasing staff are invited to write Overseas 
Megretins Services, Section P, 23 Haymarket, Lone, 


Wood Flour for sale, limited quantities availabe of 
90. 60/70 and 30 mesh. Please write Box 2034, care of 
** Plastics.” 108-4 

Firms interested in technical Casein from Deeek 
please apply for further particulars to O. Jensen, 
4 Newton Avenue, Withington, Manchester, 20. ‘iin 
Laminated olastic sheetine—bakelite, tufnol, ebonite 
and loaded ebonite available, most thicknesses, new 
. in limited quantities, sizes of sheet from 4 ft. 
by 4 ft. downwards; also tufnol and ebonite rod in 
most thicknesses. Box 2026, care of “* Plastics.’ s0b-7 


Eyeshields available for immediate delivery, ope» for 
sun bathing and cycling, Purchase tax free. Apply 
Box 2029, care of ** Plastics 108-10 
Plastic bathing cans available with elastic back and 
front, good delivery, in attractive pastel shades, also 
plastic bath caps. Apply Box 2036, care of “* rae, 
Cellulose Acetate sheet available in pastel bluc. pink 








and amber, 100 sheets each colour, .015 in. and .020 in 
thick, 27 ins. by 54 ins. Apply Box 2042, care of 
“* Plastics 108-20 
New Perspex mos ~F ent, and coloured, for sale. Box 
1969, care of “ Pla 108-24 
P.V.C. and Palen ited available, large quan- - 


=. continuous supplies, thoroughly —_ and 
egated ready for use. Apply Box 2025, care of 
lastics.” *” 222-378 
Polyglot Translation Service, Ltd., Terminal House, 53 
Grosvenor Gardens, London, S.W.1. Phone, Sloane 
7059, Translations of every description. All langues; 
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PLASTICS 


THERMAL LINKAGE 


MAY, 1946 






CUTS FACTORY’S FUEL BILL 35°). 


Not merely a fuel-saving 
theory, but a proven fact. 


THERMAL LINKAGE Saves fuel, cuts 


- production costs, increases output. 


These are facts, proved by 
experience. 

Thermal Linkage is no new experi- 
ment ; no temporary device to over- 
come the fuel shortage. It is a proven 
principle of practical value already in 
use in many progressive plants. 

Stated briefly, Thermal Linkage 
means overhauling and integrating 
your various heat-using: processes 
and, as far as possible, operating 
them as a single co-ordinated heat- 
using unit. Instead of heat being 
supplied independently to several 
separate points of consumption, and 
the surplus going to waste, it is 
circulated from point to point and 
none wasted while there is work for 
it to do. 
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PUT THERMAL LINKAGE INTO PRACTICE 


What THERMAL LINKAGE does in other 
plants it can do in yours. In converting 
or reconstructing do not miss the 
chance to increase plant efficiency and 
production at lower cost by adopting 
THERMAL LINKAGE. For general infor- 
mation see Fuel Efficiency Bulletin No. 
21 (“ The Construction of a Factory 
Heat Balance ”’) or, for specific advice 
and guidance, contact your Regional 
Office of the Ministry of Fuel and 
Power 
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SPACE HEATING 
1S PS! 


AFTER 


F 
s s 
> ? 
YVreeo sonen Freep 
pump TANK 





» 
r af 





Vv 





v 








ORAIN 








PULPER JAR WASHING TANK 


AVERAGE SAVING 35% - 


A Jam Factory used an average of 7 tons of 
coal weekly to provide a steam load of 
1,630 Ib./hr. at 80 p.s.i. 

Along with the introduction of THERMAL 
LINKAGE the following adjustments were 
made to the plant. BOILER HOUSE: 
Boiler efficiency raised 3% by attention to 
detail. Exhaust from boiler feed pump put 
through a heating coil in the feed tank. 
Excess temperature relieved by introducing a 
shunt line to jar washing tank. BOILING 
PANS: Individually trapped and air- 
vented ; jackets lagged ; blow-down cocks 
connected to jar washing tank. “SPACE 
HEATING: Steam — for space- 
— reduced to 15 p.s.i. and thermo- 
statically controlled to 55°F. All condensate 
from heating and process units returned to 
the boiler feed tank. 

RESULT : Steam consumption reduced 
from 1,630 Ib./hr. to 1,200 Ib./hr., effecting 
an average fuel saving of 35% and an annual 
cut of £36Q in coal alone. Output from 
Boiling Pans ‘increased. 

For full details and complete diagrams of 
this abbreviated Case History see No. 30 
of the Fuel Efficiency News, dated 

October 1945. 


ep issued by the Ministry of Fuel and Power 
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Vari | 

ariety... 
Besides being the spice of life, 
variety has other uses. In the case 


f' 4 
of industrial tapes, for instance, 


// y variety is essential if the particular 
A tape ’is to do the job required-of it. 
We. manufacture a wide range of 

Lasso Pressure Sensitive Adhesive 

ep, Tapes for. different sealing 4 and 
identification purposes — transparent 

tapes, extensible under tension, Tapes 

that are.impermeable to moisture and 

oil. Plain tapes, and tapes with printing 
that cannot be erased. Tapes on cloth, glass 
cloth, filmic substance, polythene, and'so on, 

We hope this is sufficient to assure you that 

there is a Lasso Tape to solve your own sealing 
or marking: problem. Why not let our technical 
department,.adyise you? Or a useful and 
informative booklet will be sent free.on request. 


LASSO 


REGO. TRADE MARK 


Pressure Sensitive ADHESIVE TAPES 


LASSOLASTIC - “LASSOBAND - LASSOPHANE - LASSOVIC 
LASSOTHENE : LASSOTHYL * LASSOFIBRE * LASSOTEX 


Herts Pharmaceuticals Ltd., Welwyn Garden City, Herts. 








